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ABSTRACT 

The Herschel Reference Survey (HRS) is a guaranteed time Herschel key project aimed at studying the physical properties of the 
interstellar medium in galaxies of the nearby universe. This volume limited, K-band selected sample is composed of galaxies spanning 
the whole range of morphological types (from ellipticals to late-type spirals) and environments (from the field to the centre of the 
Virgo Cluster). We present flux density measurements of the whole sample of 323 galaxies of the HRS in the three bands of the 
Spectral and Photometric Imaging Receiver (SPIRE), at 250 fim, 350 iim and 500 fim. Aperture photometry is performed on extended 
galaxies and point spread function (PSF) fitting on timeline data for unresolved objects; we carefully estimate errors and upper limits. 
The flux densities are found to be in good agreement with those of the HeViCS and KINGFISH key projects in all SPIRE bands, and 
of the Planck consortium at 350 iim and 550 yum, for the galaxies in common. This submillimetre catalogue of nearby galaxies is a 
benchmark for the study of the dust properties in the local universe, giving the zero redshift reference for any cosmological survey. 

Key words. Galaxies: ISM; Infrared: galaxies; Surveys; Catalogs 



1. Introduction 

Dust grains in the interstellar medium (ISM) of galaxies pro- 
foundly affect our view of these systems by absorbing the ultra- 
violet (UV) and optical stellar emission and re-emitting it in the 
infrared, from ~5 pm to ~1 mm. Dust is produced by the aggre- 
gation of metals injected into the interstellar medium by massive 



stars, throug h stellar winds ( Hofner 2009; Gom ez et al.|2 010b), 
supernovae ([Clayton et al. 1997| Bianchi & Sch neider 2007; 
Matsuur a et al.|201 lH Gomez et al. 2012J), or less massive stars 
in th eir final evolution stages, such as asymptotic g iant branch 
stars ( [Gehrz|1989||Dwek|1998| [Galliano et al]2 008). Generally 
intermixed with gas in the ISM, dust is thus a good tracer of the 



* Herschel is an ESA space observatory with science instruments 
provided by European-led Principal Investigator consortia and with im- 
portant participation from NASA. 



cold molecular and atomic phases of the ISM and contains a sig- 
nificant fraction of metals. Dust plays an important role in the 
interstellar medium as it acts as a catalyst in the transformation 
process of the atomic to molecular hydrogen, shields the UV ra- 
diation field preventing the dissociation of molecular clouds, and 
contributes to the cooling and heating of the ISM in photodisso- 
ciation regions ( Wol fire et al.|1995| ). The 5-70 pm spectral range 
corresponds to the emission of the hot dust generally associated 
with star formation whereas at longer wavelengths, up to ~lmm, 
the submillimetre emission is generally dominated by the emis- 
sion from t he cold dust (e.g. |Bendo et al.|20T0 , 2012a; Boquien 
|etal.|2011| ). IRAS (Neugebauer et al. 1984), COBE (1989), ISO 
(Kessler et al. 1996), S pitzer (Werner et al. 2004), and AKARI 
( Murakami et al.|2007| ) allowed us to study the emission of the 
dust up to 240 pm. However, most of the cold dust emission 
is drowned by warm dust at wavelengths shorter than 240 pm. 
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An accu rate determination of dust masses requires submillime- 
tre data ([b evereux & You ng|1990t|Gordon et al.|2Q10t [Galametz 



|et al.|2Qil[|Bendo et al.|2012a|). Ground -based facilities, such as 
SCUBA on JCMT ( [Holland et ai.|1999] ), reveal the submillime- 
tre domain but observations of large samples of normal galaxies 
such as ours is still prohibitive due to the long integration times 
needed for these instruments. The Herschel Space Observatory 
(Pilbratt et al. 2010), launched in May 2009, opens a new win- 
dow on the far-infrared/submillimetre spectral domain (55 to 
672 /mi) and allows us to probe the cold dust component in large 
numbers of nearby galaxies. 

To characterize the dust properties in the local unive rse, the 
Spectral and Photometric Imaging Receiver (SPIRE) (Griffin 
|et al.|2010| ) Local Galaxies Working Group (SAG 2) has selected 
323 galaxies to be observed as part of the Herschel Reference 
Survey (HRS) ( [Boselli et aL]|2010b| ). The HRS is a guaranteed 
time key project and a benchmark study of dust in the nearby 
universe. The goals of the survey are to investigate (i) the dust 
content of galaxies as a function of Hubble type, stellar mass 
and environment, (ii) the connection between the dust content 
and composition and the other phases of the interstellar medium, 
and (iii) the origin and evolution of dust in galaxies. The HRS 
spans the whole range of morphological types including ellipti- 
cals to late-type spirals, with a few irregular dwarf galaxies, and 
environments (from relatively isolated field galaxies to mem- 
bers of the core of the Virgo Cluster). The sample is ideally 
defined also because of the availability of a large set of ancil- 
lary data. Multiwavelength data, from the literature, are avail- 
able for about 90% of HRS galaxies from IRAS ([Sanders et al. 



2003 1 M oshir & et al.|1990||Thuah & Sauvage|1992[|Soifer etaL 
[T989|]Young et al.|1996] )roptical an d near-infrared fro m SDSS 
( [Abazajian et al.|2009[) and 2MASS dJarrett et al.|2003|), and ra- 



dio fr om NVSS ( [Condon et al.|1998| > and FIRST ( [Becker et al.| 
199 5). Most of these d ata are available on NED and GOLDMine 
(Gavazzi et al. 2003 ). Some of them are already released or 
currently analysed by our team such as UV data from GALEX 
([Boselli et al.||2011| Cortese et al., submitted), Spitzer/IRAC 



(Ciesla et al., m prep), and Spitzer/MlPS ( [Bendo et al]|2012b[ ). 
Ha imaging (Boselli et al., in prep), CO(J=1-0) spectroscopy 
(Boselli et al., in prep), optical integrated spectroscopy (Boselli 
et al., submitted), CO(J=3-2) JCMT mapping (Smith et al. in 
prep), and gas metallicities (Hughes et al. 2012, submitted) will 
be soon available. 

The first scientific results, based on a subsample of HRS 
data obtained during the Science Demonstration Phase (SDP) 
data, were presented in the A&A Herschel Special Issue (2010). 
Statistical studies based on thi s data set investigat e the far- 
infrared/submillimetre colours ( [Boselli et al.| 12012] ), the dust 
scaling relations as a function of environment and galaxy type 
( Cortese et al.|2012), and the propert ies of the early-type galax- 
ies in the sample ( [Smith et aLp 012). A preliminary analysis of 
the spe ctral energy distrib utions (SEDs) was done as part of the 
SDP ( [Boselli et al. 2010a ) while the complete analysis and mod- 
elling of the SEDs of the whole sample is in preparation (Ciesla 
et al., in prep). Thanks to the high angular resolution of Herschel 
(~18" at 250 yum, leading to a resolution of a few kpc at 20 Mpc), 
studies of large resolved HRS galaxies (with angular sizes be- 
tween 2' and 10') within kiloparsec-sized subreg ions are also 
possible (Ben do et al.|2012a) Boquien et al.|2012] ). 

The aim of this paper is to present the HRS catalogue of the 
flux densities at 250, 350 and 500 fim. The paper is organised 
as follows. In Section [2] we briefly describe the HRS sample. 
Section [3] gives the description of the Herschel/ SPIRE observa- 
tions and data reduction. Section [4] details the techniques used 



for the flux extraction. In Section [5] we provide flux densities of 
the whole sample and in Section]6j we compare our results to 
those available in the literature. 



2. The sample 

The HRS gal axies are selected a ccording to several criteria fully 
described in Boselli et al. ( 2010b ). The HRS is a volume limited 
sample composed of galaxies at a distance between 15 and 25 
Mpc. The galaxies are selected according to their K band mag- 
nitude, whose lumin osity is a proxy for the total stellar mass 
( [Gavazzi et al. 1996 ). Based on the optical extinction studies and 
far-infrared observations at wavelength shorter than 200 /mi, we 
expect late-typ e galaxies to have a l arger content of dust than 
early-types ([Sauvage & Thuan||1994|). Thus, two different K mag 



limits have been adopted: K mag <12 for late-types and K mag <8.7 
for early-types (in Vega magnitudes). Finally, to limit any con- 
tamination from Galactic cirrus, we selected galaxies at high 
Galactic latitude (b > +55 deg) and with lo w Galactic extinc- 
tion regions (Ab < 0.2 Schlegel et al. 1998). The final sample 
contains 32^]galaxies, 62 early-types and 261 late-types. 



3. Herschel /SPIRE observations and data reduction 



3.1. Observations 



We o bserved the 323 HRS galaxies with SPIRE ( [Griffin et alT 
|2010| ) in three wide bands at 250, 350 and 500 jim. In order not 
to duplicate Herschel observations, 79 galaxies out of 323 were 
observed as part of the open time key project the Herschel Virgo 
Cluster Survey (HeViCS, Davies et al. 2010). 

For the 239 galaxies outside the Virgo cluster plus 4 Virgo 
galaxies observed during the Science Demonstration Phase, the 
observations are carried out using the SPIRE scan-map mode 
with a nominal scan speed of 30" s -1 . The sizes of the images 
depend on the optical extent of the targets and have been cho- 
sen to cover 1.5 times the optical diameter, D 2 ^\ °f me S a l ax_ 
ies, which is the full area over which the infrared emission is 
expected. Previous observations of spiral discs indeed indicated 
that the infrared emission of late-t ype galaxies can be more ex- 
tended than the optical disc (Bia nchi et al.||2000 ). For galaxies 
with an optical diameter smaller than ~ 3', the small scan-map 
mode is used to provide a homogeneous coverage of a circu- 
lar area of ~ 5' diameter. For galaxies with an optical diameter 
larger than ~ 3', the large scan-map mode is used to cover, at 
least, 1.5 x D 2 s. The resulting sizes of the maps are thus 8' x 8', 
12'xl2', and 16'xl6', depending on the optical size of the target. 
As early-type galaxies are known to contain less dust than late- 
types ( [Ferrarese et al.|2006|), longer integration times were used 
on this subsample ( [Smith et al.|2012| ). For late-types, 3 pairs of 
cross-linked scan maps are made, while 8 pairs for early-types. 

HeViCS covers 55 deg 2 at full depth (84 deg 2 in total), of 
the centre of the Virgo cluster at five wavelengths, from 100 to 
500 yum, using the PACS/SPIRE parallel mode, down to the con- 
fusion limit in the SPIRE bands ( [Davies et al.|2012| ). For the 79 
HRS galaxies observed by HeViCS, the PACS/SPIRE parallel 
mode scan map is used with a scan speed of 60" s" 1 done with 
4 pairs of perpendicular scans. Regions around each of the 79 
galaxies are cut off from the large fields to perform the aperture 



With respect to the original sample given in iBoselli et al.lfeOlObl, 
the galaxy HRS 228 should be removed from the complete sample be- 
cause its updated redshift on NED indicates it as a background object. 
2 The diameter at 25 mag arc sec -2 . 
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photometry. They are large enough to provide a good estimate of 
the background emission. 

3.2. Data reduction 

The complete description of the data reduction and map-making 
procedures will be presented in a dedicated paper by Smith et 
al. (in prep). Here, we just give a brief summary of the differ- 
ent steps carried out within t he Hersch el Interactive Pipeline 
Environment software (HIPE; [Ott||20TTT ». The SPIRE data are 
processed up to Level- 1, the level where the pointed photometre 
timelines are derived, with a script adapted from the o fficial scan 
map pipeline ( [Griffin et al.|2009[ [Powell et al.|2010) . The only 
difference to the Level- 1 product is that we use the optimised 
deglitcher setting available for the observing mode. The typical 
SPIRE pipeline performs the following data processing steps on 
the timelines: 

1. Application of the glitch removal procedure to delete the 
cosmic rays that affect all detectors in an individual array, 
and then application of the wavelet glitch removal of cos- 
mic rays from individual detectors (WaveletDeglitcher) for 
HRS data. For HeViCS data, the sigmaKappaDeglitcher is 
used. 

2. Application of an electrical low pass filter response correc- 
tion, to correct for the delay in the data coming out of the 
electronics; this matches the detector timelines to the astro- 
metric pointing timelines. 

3. Reapplication of the wavelet glitch removal for the HRS 
data; this additional step improves the removal of all glitches. 

4. Application of an additional time response correction. 

5. Flux calibration, which includes nonlinearity corrections. 

6. Removal of the temperature drift where all bolometers are 
brought to the same level using a custom method called 
BriGAdE (Smith et al. in prep). 

7. Corrections of the bolometer time response, which adjusts 
the bolometer detector timelines to account for the fact that 
the bolometers do not respond instantaneously to signal. 

8. Creation of the final maps using the naive map maker in- 
cluded in the standard pipeline. 

The pipeline also performs some steps related to associating the 
astrometry with the bolometer timeline data and performs some 
minor time corrections before the mapmaking step. 

The pixel sizes and FWHM values of the final maps are pro- 
vided in Table [T] By default, the pipeline applies a correction to 
the maps, called K 4 p, that converts the flux densities weighted 
by the relative spectral response function (RSRF) in monochro- 
matic flux densities, corresponding to spectra where vS v is con- 
stant. In doing this, the pipeline considers all sources as point- 
like objects. However, the RSRF changes for extended sources, 
so we need to divide the data by the K 4 p for point sources, au- 
tomatically applied by the pipeline, and apply the K 4 e for ex- 
tended sources instead. For such extended sources, the result- 
ing correction is thus K 4 e/KAp, and their values are provided by 
the SPIRE Observer ManuaQ There are, in our sample, galax- 
ies which are almost point-like that would not need this 
correction. Defining if a source is barely resolved can be sub- 
jective, thus for clarity, we defined two groups: one for point- 
like sources, one for extended sources using a quantitive crite- 



rion (see Section 4J_). We apply this K 4 correction for extended 
sources on all resolved galaxies of the HRS sample. 

To update the maps product for the present work to the latest 
calibration (HIPE v8, SPIRE calibration tree v8.1), we multi- 
ply all 350 pm measurements by 1.0067, the most recent flux 
calibration (SPIRE photometry cookbool^] Bendo et al. 2011). 
These corrections are listed in Table [TJ we define the total cor- 
rection corrx as the combination of correction for extension (K 4 ) 
and the correction for updated calibration. 

3.3. Colour corrections 

The SPIRE flux calibration assumes that the sources have a spec- 
trum with vS v constant across the filter. This assumption does 



not correspond to the SEDs of the objects observed (Boselli et al 



2010a). The observed SEDs of the target galaxies are close to a 
modifi ed black body with a spectral index ranging from J3 ~ 1 .0 
to 2.0 |Boselli et al. 2012 ). Tuned colour corrections could thus 
be required. To quantify these colour corrections, we assume 
that the far-infrared spectrum can be farely well represented by a 
modified black body with a spectral index ft of 1 .5 or 2.0 Table [2] 
lists the colour corrections that should be applied for different 
sets of J3 and T. They were obtained by integrating a modified 
blackbody of given ft and T over the SPIRE spectral response 
function for each band. For extended sources, the spectral re- 
sponse functions have been weighted by A 2 (SPIRE Observer 
Manual) thus resulting in different sets of colour corrections 
for extended sources with respect to point sources. Indeed, for 
feedhorn bolometers in general and for the detectors in SPIRE 
specifically, the relative spectral responsivity function (RSRF) 
changes between point-like and extended sources as explained 
in Section 5.2.1 of the SPIRE Observers' Manual. The colour 
corrections rely upon the integral of the product of the spectrum 
and the RSRF, then if the RSRF changes, the colour corrections 
will also change. We give the values for both point-like and ex- 
tended sources. They are multiplicative corrections. Given the 
still poorly constrained shape of the SED of the target galaxies, 
these corrections l isted in Table [2] are not applied to the set of 
data given in Table | A. 2 



3 http://herschel.esac.esa.int/Docs/SPIRE/html/spire_om.html 

4 For simplicity, here we define K A -K A e/K A p, for the exact definition 
refer to the SPIRE Observer Manual 



4. Flux extraction 

As we chose long integration times in order to reach the 
confusion limit, the images include faint background sources. 
Furthermore, despite a high Galactic latitude selection, some im- 
ages show the presence of Galactic cirrus. Our sample contains 
large extended galaxies, point-like sources and non-detected 
galaxies. These technical aspects, related to the nature of the 
emitting source and of the sky background emission around 
it, prevent us from performing an automatic photometry. Three 
methods are needed to accurately measure the flux for all of ob- 
jects: a first method for point-like sources (PSF fitting on time- 
line data), a second for extended ones (aperture photometry) and 
the third for the determination of upper limits. 



4.1. Point-like sources 

SPIRE is calibrated using a timeline-based PSF fitting approach. 
It is then possible to extract the flux densities of point-like 
sources directly from the timeline data using a PSF fitting 
method. The PSF fitter fits a two-dimensional Gaussian function 



http://herschel.esac.esa.int/twiki/pub/Public/ 



SpireCalibrationWeb/SPIREPhotometryCookbook_jul201 1 _2.pdf 



□ 
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Table 1 : Summary of the properties of SPIRE image data. 





250 fim 


350 jjm 


500 fim 


Pixel size (pixsize^) 


6" 


8" 


12" 


Map FWHM 


18.2" 


24.5" 


36.0" 


Beam area {beam A ) 


423 arcsec 2 


751 arcsec 2 


1587 arcsec 2 


Correction for extension (X 4 ) 
Correction for updated calibration 
Total correction (corr A ) 


0.98279 
1. 

0.98279 


0.98344 
1.0067 
0.99003 


0.97099 
1. 

0.97099 



Table 2: The colour corrections for the SPIRE data for extended and point- like sources. 













Extended 






Point like 












250yt/m 


350 jjm 


500 jim 


250 /an 


350 jjm 


500 jjm 


= 2 


T 




io*: 


1.026 


1.025 


1.044 


1.023 


0.995 


0.959 




T 




\5K 


1.019 


1.009 


1.021 


0.984 


0.959 


0.917 




T 




20K 


1.005 


0.996 


1.007 


0.955 


0.938 


0.896 




T 




25K 


0.994 


0.988 


0.999 


0.937 


0.925 


0.884 




T 




30K 


0.985 


0.983 


0.994 


0.924 


0.917 


0.876 


P= 1.5 


T 




10 K 


1.021 


1.025 


1.049 


1.026 


1.004 


0.977 




T 




15K 


1.022 


1.014 


1.031 


0.995 


0.972 


0.940 




T 




20K 


1.011 


1.004 


1.020 


0.970 


0.953 


0.920 




T 




25K 


1.002 


0.998 


1.014 


0.953 


0.942 


0.909 




T 




30K 


0.995 


0.993 


1.009 


0.941 


0.934 


0.902 




T 




35K 


0.990 


0.990 


1.006 


0.933 


0.929 


0.897 




T 




40K 


0.986 


0.987 


1.003 


0.926 


0.925 


0.893 




T 




45K 


0.983 


0.985 


1.001 


0.922 


0.922 


0.890 




T 




50K 


0.981 


0.984 


1.000 


0.918 


0.919 


0.888 



Notes. Multiplicative factors to apply to correct values for galaxies with spectral energy distributions well represented by a modified black body 
with a grain e missivity paramete r i3 and a temperature T in the given ranges. Color corrections for p = 2 and T = 15, 20, 25^, are consistent with 
those given in Davies et al. (2012 ); in that paper, however, the K4 correction is included in the color correction for extended sources, while here it 
is included in the fluxes. 



to the signal and position timeline data. For unresolved sources, 
the peak of the Gaussian function from the fit corresponds to the 
flux density of the source. For more information, see Bendo et 
al. (2012, in prep). Based on tests of aperture photometry ver- 
sus timeline-based PSF fitting for SPIRE data, there is signifi- 
cantly worse accuracy and precision for aperture photometry on 
unresolved sources. Moreover, there are some systematic effects 
that are actually due to the mapping technique (related to where 
bolometers tend to cross over the unresolved sources). Timeline- 
based PSF fitting actually avoids those biases for point sources. 
The SPIRE-ICC (Instrument Control Center) strongly recom- 
mends the use of PSF fitting on timeline data for unresolved 
sources (SPIRE Observer's Manua|^] Section 5.2.11). 

To identify point-like sources and measure their flux densi- 
ties, we proceed with the following method. All of the images 
are inspected in order to make a list of point-like sources can- 
didates. We run the timeline-based PSF fitter program and use 
the criterion given by the SPIRE photometry cookbook. For a 
given band, if the FWHM of the resulting gaussian fitted to the 
timeline data is smaller than 20", 29"and 37"at 250, 350 and 
500 yum, respectively, then the source is considered as point-like. 
These limits for the FWHM were determined empirically by 
adding artificial randomly-placed sources to timeline data and 
then performing timeline-based PSF fits to those data. The re- 
sulting distribution of FWHM indicates that 20", 29"and 37"are 
acceptable upper limits for the typical FWHM that will be mea- 
sured for sources. According to this criterium, in the whole HRS 
sample, there are 10, 10 and 9 point-like sources at 250, 350 
and 500 /mi, respectively. As the timeline data are calibrated 

6 http://herschel.esac.esa.int/Docs/SPIRE/html/spire_om.html 



in Jy/beam, the timeline fits for these data give amplitudes that 
correspond to the flux densities of the sources. These will be 
the most accurate flux densities that can be measured for these 
sources, as the measurement technique matches the method ap- 
plied to the primary and secondary sources used for SPIRE flux 
calibration. As the pipeline is optimised for point sources, their 
flux densities do not need to be corrected with the K 4 correction 
described in Section |3.2| and provided in Table [T] However, the 
350 yum measurements are corrected for the HIPE v8 updated 
calibration, thus they are multiplied by 1.0067. 

4.2. Extended sources 

The aperture photometry of extended sources is carried out us- 
ing the DS9/Funtools program "Funcnts''. This task performs a 
basic aperture photometry, summing all pixels within a defined 
elliptical region. The mean value of the background is calculated 
in a given annulus and then subtracted from the counts of the 
aperture. With "Funcnts", we can extract the counts in elliptical 
regions adapted to match the shape of the galaxies. 

To understand and quantify the contribution of background 
features in the measurements, we choose three different objects 
as representative examples, as illustrated in Figure [T] There are 
three extreme cases. The first one is M99 (HRS 102) which is 
a bright resolved face-on spiral. The second one is NGC 3945 
(HRS 71), a nearly face-on barred spiral, lying in a region pol- 
luted by a strong cirrus emission. The last one is NGC 4550 
(HRS 210), an unresolved faint early-type galaxy. This source 
is treated as all point-like sources, but we choose to include 
it as a comparison with the two previous extended galaxies. 
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Different growth curves are obtained when the background is 
estimated in different regions, as depicted in Figure [T] Here the 
different growth curves (colored lines) are obtained when the 
sky background is estimated in annuli of constant width of 60" 
but of 30" increasing radii. M99 (HRS 102) is a prototypical 
case with no particular problems since its growth curve reaches 
a plateau. Indeed, M99 is very bright, thus its flux density is 
not affected by faint background sources at large radii. On the 
contrary, the presence of Galactic cirrus strongly affects the flux 
density measurements, as for NGC 3945 (HRS 71). In this case, 
the growth curves do not saturate after a given radius. The curves 
of NGC 4550 (HRS 210) clearly show the contribution of back- 
ground features at radii greater than 0.3 x a opt , where a opt is 
the optical semi major axis taken from NED. Furthermore, as 
NGC 4550 (HRS 210) is in a crowded field, several background 
sources contribute to any background region chosen. The HRS 
sample is composed of galaxies of different properties such as 
those shown in Figure [T| It is thus clear that a standard, auto- 
matic procedure cannot be blindly applied for the extraction of 
the flux densities of all the sources. We thus need to define ap- 
propriate apertures for each object. 

To define the apertures, we apply two different methods, one 
for the extended sources, mainly late-type galaxies, and another 
one for resolved but compact object, generally early-types. We 
inspect the infrared images and compare them with the optical 
ones. For most of the late-types, the infrared disk is more ex- 
tended than its optical counterpart. We find that taking an ellipti- 
cal diameter of 1 .4 times the optical one is large enough to con- 
tain all the infrared emission of these galaxies. However, in some 
particular cases, this standard aperture needs to be adapted, es- 
pecially for galaxies which are interacting, galaxies with a com- 
panion or a strong background source within the standard aper- 
ture. For instance, HI-deficienj^] spiral galaxies of the Virgo clus- 
ter have truncated dust disks ([Cortese et al.|2010) . Furthermore, 
edge-on spirals have an optical semi-minor axis b opt very small 
and 1 .4 x b opt is not large enough to include the extended struc- 
ture due to the side-lobes of the SP IRE beams (a typical example 
is NGC 4565-HRS 213 in Figure [AJ}. We thus modify the el- 
lipticity of edge-on galaxies of the aperture to include all the 
infrared emission. 

Elliptical galaxies, even if resolved, have a faint compact in- 
frared emission concentrated in the center. Lenticulars are the 
intermediate type between ellipticals and spirals. They contain 
extended dust but generally not beyond the optical emission. For 
all of these galaxies, the apertures are adapted to match the emis- 
sion and avoid any major background contamination. 

For all galaxies, the background contribution is measured in 
a region defined as a circular annulus of inner radius 1.55 x a opU 
with a 60" width. This choice is dictated by the fact that we want 
to quantify any possible contribution of large scale fluctuations 
in the sky background on source, but at the same time extract 
flux densities sufficiently far from the target to avoid any con- 
tamination of the galaxy to the sky background estimate. The 
width of the annulus is taken as a good compromise between 
the will of having a reliable statistic to estimate the background, 
and the will of avoiding as much as possible contamination 
from background sources and images features. We performed a 
detailed check on every background region to avoid or minimize 
any kind of source contamination (companion galaxy, strong 



Table 3: Median, mean and chosen infrared to optical aperture 
ratios of detected galaxies according to their morphological type. 





Median ratio 


Mean ratio 


Chosen ratio 


E 


0.38 


0.29 


0.30 


SO, SOa, SO/Sa 


0.76 


0.88 


0.80 


Late- types 


1.40 


1.41 


1.40 



Notes. The chosen ratios are used to calculate upper limits of sources 
not detected with SPIRE. 



background sources, etc). 

The ellipses used for the aperture photometry and the cir- 
cular annuli used for the background estimation are listed in 
Table | A. l| organized as follows: 



- Column 1: Herschel Reference Survey name (HRS). 

- Column 2: Zwicky name, from the Catalogue of Galaxies 
and of Cluster of Galaxies, ( [Zwicky et al.|1968| CGCG). 

- Col umn 3: Virgo Cluster Catalogue name, (Binggeli et al. 
[T9851 VCC). 

- Column 4: Uppsala General Catalogue name, ( |Nilson|1973 
UGC). 



- Column 5: New General Catalogue name, (Dreyer 1888 
NGC). 

- Column 6: Index Catalogue name, ( |Dreyer|1895| IC). 

- Column 7: Right Ascension J2000 (RA). 

- Column 8: Declination J2000 (Dec). 

- Column 9: Semi major axis of the aperture, in arcseconds 

- Column 10: Semi minor axis of the aperture, in arcseconds 
(*/*). 

- Column 1 1 : Position Angle, in degree (PA) (from North to 
East). 

- Column 12: Inner radius of the background circular annulus, 
in arcseconds (rf£ k ). 

- Column 13: Outer radius of the background circular annulus, 
in arcseconds (r^J). 



Figure A. 1 shows the optical and infrared images of the HRS 
galaxies, along with the apertures used. Table [3] gives the mean 
and median infrared to optical aperture diameter ratios for el- 
liptical, lenticular and late-type galaxies r espec tively, where the 
infrared diameter is the one listed in TablelA.il 



7 The Hi-deficiency is defined as the difference, in logarithmic units, 
between the HI mass expected from an isolated galaxy with the same 
morphological ty pe and optical diameter and the observed HI mass 
Paynes etal.| 1984) . 



4.3. Aperture correction 

As defined in Section |4.2| these apertures have been expressly 
chosen to include all of the infrared emission of the galaxies. 
Studying the emission of extended galaxies observed with 
Herschel, |Dale et aT] ( |2012| ) have shown that, at low surface 
brightness, the shape of the PSF can affect the emission at 
the edge of any object. They empirically defined the aperture 
correction as the ratio between the flux density measured on the 
IRAC 8.0 yum unsmoothed image, and the flux density measured 
on the same image smoothed to a Herschel band PSF. They 
found a median value of 1.0 at all wavelengths, with maximum 
corrections between 7% and 13% for SPIRE. To quantify 
the effect of the wings of the PSF on our measurements, and 
understand whether a specific correction is required, we do 
the following exercise. The maximal effect is expected for an 
extended galaxy with a flat radial profile and a sharp edge at 
500 /mi. We create a mock galaxy on an image with the Herschel 
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0.0 0.5 1.0 1.5 2.0 

Aperture radius/optical radius 



Fig. 1: Growth curves at 250 /mi of the galaxies M 99 (HRS 102), NGC 3945 (HRS 71), and NGC 4550 (HRS 210). The different 
colored curves are obtained by changing the background estimate region as described in the text. The vertical red dashed lines 
correspond to the FWHM of the SPIRE beam at 250 yum. The right panels show the 250 yum images of the three galaxies, the black 
ellipses indicate the optical shapes of the galaxies. 



500 yum resolution, and with a constant surface brightness of 1 
Jy beam -1 dropping to at a radius of 204". Using the 500 yum 
PSF provided by Sibthorpe et al|^J we convolve the mock galaxy 
with the SPIRE 500 yum PSF. We carry out the photometry 
using circular apertures from 12" to 480" in steps of 12" on 
both the original and convolved images (Figure [2]). The largest 
aperture correction is ~ 5% at the radius of the original source 
(204"). For a linear decreasing surface brightness profile, more 
physical but still extreme, the correction drops to < 2%. These 
2%-5% corrections can be considered as an upper limit for 
our data because: i) a flat radial profile is quite unphysical and 
ii) our apertures have been expressly chosen larger than the 
infrared size of the galaxies. As we always choose the aperture 
greater than the infrared emission of the galaxy (except for 
galaxies in particular configurations like NGC 4567-HRS 215 
and NGC 4568-HRS 216), the aperture correction is thus much 
smaller than < 2%. As the calibration errors (~7%) are greater 
than the aperture corrections, we choose not to apply them on 
our measurements and consider our flux densities as integrated 
values. 



4.4. Photometric uncertainties 

There are two sources of uncertainty when carrying out photom- 
etry on SPIRE images, the systematic errors due to the absolute 
flux calibration and the stochastic errors related to the flux ex- 



ftp ://ftp.sciops.esa.int/pub/hsc-calibration/SPIRE/PHOT/Beams/ 



traction technique. The calibration errors are (1) the uncertainty 
on the models used to determine the flux density of Neptune 
(5%), (2) a 2% random uncertainty that is measured from the 
standard deviation in the ratio of the measured Neptune flux 
density to the model Neptune flux density . The r esulting cali- 
bration error is 7% in all bands (Swiny ard et al. |20T0{ SPIRE 
Observer's Manual). Technically, the errors should add together 
quadratically, but the SPIRE team decided to use 7% as a conser- 
vative upper limit on the flux calibration. As the methods used 
for point-like and extended source photometry are different, the 
stochastic error estimation is computed in different ways. 



4.4.1. Point-like sources 



The uncertainty for point-like sources is calculated by perform- 
ing tests in which artificial point sources with the same flux den- 
sity as the target were added to the timeline data at random loca- 
tions within a 0.3 deg box centered on each source. The artificial 
sources were then fit with the timeline-based source fitter using 
the same settings as were applied to each target galaxy. A hun- 
dred iterations of adding artificial sources to the fields around 
each galaxy were performed, and the standard deviation of the 
flux densities of the artificial sources was used as the uncertainty 
in the flux density measurement of the target galaxy. The highest 
value of the point-like source errors is 5 mJy for sources with a 
flux density less than 200 mJy. 
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Fig. 2: Simulation of the photometry of an extended face-on spi- 
ral galaxy at 500 /mi. Upper panel: a flat extended source. In red, 
the integrated radial profile of the original source, and in blue of 
the convolved source. In orange, the convolved to original source 
flux density ratios. The dashed line marks the size of the original 
source. Lower panel: an extended galaxy with a linear surface 
brightness profile. 

4.4.2. Extended sources 

For aperture photometry of extended sources, the stochastic 
total error, err ioU depends mainly on (1) the instrumental error, 
err mst , (2) the confusion error, err con f and (3) the error on 
the determination of the sky background, err sky . We calculate 
the errors on our flux density measurements according to the 
formula: 



err tot 



4 



err? , + err , + err i , 

inst conf sky ' 



(1) 



The instrumental error: err imt 

The instrumental error is due to the noise of the instru- 
ment which depends on the number of scans crossing a pixel. 
Assuming it independent from pixel to pixel, the instrumental 
error is: 



i=l 



inst,i ' 



(2) 



where N v [ x is the number of pixels within the aperture and cr inst 
is the pixel per pixel uncertainty measured in the aperture on the 
error map provided by the pipeline. Mean values of err imi are 
1.2%, 1.4% and 2.4% of the total flux density at 250, 350 and 
500 yum, respectively. 

The confusion error: err conf 

The confusion error is due to the presence of background sources 
(i.e. faint point-like sources) within the aperture. As the beam 
size is larger than the pixel size, this uncertainty is correlated be- 
tween neighboring pixels. A point-like background source will 
then affect several pixels. The confusion error is: 



err conf 



\N n \ x x pixsize\ 



v pix • 



beam a 



(3) 



where cH-^ is the confusion noise. Here, we assume the values 



estimated by Nguyen et al. (2010), i.e. 5.8, 6.3 and 6.8 mJy/beam 
at 250, 350 and 500 jum respectively. The pixel size of the im- 
ages pixsizex and the beam area beam^ are given in Table [T 
Mean values of err con f are 4.2%, 5.8% and 9.2% of the tota 
flux density at 250, 350 and 500 /mi, respectively. They are thus 
dominant with respect to the instrument noise. 

The background error: err sky 

The uncertainty on the sky background comes from large scale 
structures not removed during the map-making procedure. These 
large scale structures, for instance, can be due to Galactic cirrus, 
as those evident in Figure 1 of D avies et"aL] ( |2012| ) in the Virgo 
Cluster. Indeed, despite the fact that the galaxies are selected at 
high Galactic latitude, some images are contaminated by cirrus 
(see Figure [T}. They contribute to the galaxy emission and/or 
to the background determination. To determine <x S k y , the uncer- 
tainty on the background, we take 13 x 13 pixel boxes around 
the galaxy in the image map for all of the three bands, we calcu- 
late the standar d deviation of the m ean values of the same boxes, 
as described in Boselli et al. ( 2003). Ideally we would estimate 
<T S k y from boxes with a similar number of pixels to the apertures 
used for the photometry. This was not possible due to the sizes 
of the images. The effect of using smaller boxes will be to give 
us a conservative estimate of cr sky . The number of boxes depends 
on the size of the galaxy and on the size of the image; the mean 
numbers of boxes are 16, 14 and 1 1 at 250, 350 and 500 /mi. The 
error on the sky determination is: 

err sky = N pix cr sky , (4) 

where cr sky is the uncertainty of the background. Mean values of 
err sky are 8.0%, 9.6% and 10.3% of the total flux density at 250, 
350 and 500 /mi, respectively. err sky is thus the dominant error 
for extended galaxies. 

Figure [3 shows the influence of each error component as a 
function of the number of pixels of the aperture, assuming mean 
values of <Ti nst and cr sky (<x con f is constant at a given band). The 
background error is the dominant source of uncertainty for ex- 
tended galaxies of size larger than 80 pixels, which is the case 
for more than 90% of the galaxies of our sample. 

Independent measurements 

As part of the Science Demonstration Phase, 15 extended 
galaxies were observed in both the HRS and HeViCS projects. 
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Table 5: Mean stochastic errors (err tot ) on the HRS flux densities 
for extended galaxies. 




100 1000 10000 

Number of pixels in the aperture 



Fig. 3: Error components versus the number of pixels of the 
aperture and the histogram of the number of pixels. 




S H rs (mJy) 

Fig. 4: Ratio between flux density measurements of 15 galaxies 
from HRS images and measurements of the same 15 galaxies 
from HeViCS images. Blue diamonds are for 250 yum flux den- 
sities, green triangles are for 350 jum and red squares are for 
500 fim. 



To test the reproducibility of our measurements and the accuracy 
of our errors, we compare the flux densities of the two sets of 
data. Indeed, we have two sets of independent images of the 
same galaxies produced by two different SPIRE scan modes. 
We perform the photometry on these two sets and compare the 
flux densities measured in exactly the same conditions (same 
apertures, same background regions and same photometric 
procedure). The names and flux densities of these sources from 
both HRS and HeViCS data are listed in Table|4] Figure [4] shows 
the ratio between the flux densities from HRS images and the 
flux densities from HeViCS images in the three bands. The 
median differences between the flux densities are 1.6%, 1.9% 
and 3.0% at 250, 350 and 500 yum, respectively. We can consider 
these values as a lower limits to the photometric uncertainty on 
the flux densities measured in this work. 

Table \5\ indicates the mean total stochastic error for the 
extended sources within the HRS, for early-types and late-types 
galaxies separately, and for different flux density ranges. 





250 fim 


350 fim 


500 fim 


All 


6.2% 


8.2% 


11.1% 


E 


20.2% 


25.8% 


20.9% 


SO, SOa, SO/Sa 


9.0% 


13.2% 


19.1% 


Late-types 


5.9% 


7.6% 


10.5% 


S < 200 mJy 


21.8% 


24.6% 


21.6% 


200 mJy < S < lOOOmJy 


10.2% 


10.9% 


10.2% 


S > 1000 mJy 


4.6% 


5.9% 


5.9% 



Calibration errors are not included. Adding the calibration 
errors, the mean total errors are 9, 11 and 13% at 250, 350 and 
500 yum, respectivel y, which is consistent with the 10, 10 and 
15% estimated by |Davies et"aTlp012 ). 



4.5. Undetected sources 

Bona fide detected galaxies are identified through a visual in- 
spection of the images rather than following strict signal to noise 
criteria. This choice is dictated by the fact that, given the differ- 
ent nature of the sky background and of the emitting source, we 
might have strong detections but with a very low signal to noise 
(this is for instance the case of HRS 71 which has an uncer- 
tain flux density measurement since lying in a cirrus dominated 
region) or very high signal to noise sources with uncertain val- 
ues (point like sources which can be easily confused with back- 
ground objects). If we limit our sample to extended sources with 
no cirrus contamination nor nearby companions, our detection 
threshold is S/N ~ 3, 2 and 2 at 250, 350 and 500 yum, respec- 
tively, where the S/N is defined as the ratio of the flux density S 
over the total uncertainty err tot . 

For the undetected galaxies (39, 42 and 47 galaxies at 250, 
350 and 500 yum, respectively), an upper limit is determined as: 



S limits = 3err to t, 



(5) 



where err tot is estimated as in Equation [T] The measure of err tot 
requires the adoption of a representative aperture, N V [ X , for each 
undetected source. We make three different assumptions accord- 
ing to the morphology of the undetected galaxies. We form 3 
groups: (a) type E, (b) type SO, SOa, SO/Sa and (c) late-types. 
For both group (a) and (b), we calculate the ratio between the 
semi-major axis of the infrared elliptical aperture and the semi- 
major axis of the optical diameter of the detected galaxies of the 
same morphological type (Table|3]). Given the mean values mea- 
sured for detected sources, we decided to adopt 0.3 x a opt for 
ellipticals and 0.8 x a opt for SO and SO/Sa. We take 1.4 x a opt 
for late-type galaxies, as we do for detected late-types. The radii 
of the circular region used for the calculation of upper limits are 
then 0.3, 0.8 or 1.4 times the optical semi-major axis for ellip- 
ticals, lenticular and spiral galaxies, respectively. For galaxies 
detected only in one or two bands, but not in the others, we use 
the aperture defined at these bands and take am as the radius 
of the circular aperture to calculate the upper limit in the other 
bands. A minimum conservative and independent of A radius for 
upper limit apertures has been set to 22.5" not to have apertures 
smaller than the SPIRE resolution. 

To test whether these upper limits are realistic, we plot 
in Figure [5] the surface bright ness of the galaxies versus their 
stellar mass calculated as in Bo selli et al.| ( |2Q09j > (for details, 
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Table 4: The 15 extended galaxies observed in both HRS and HeViCS projects for the Herschel Science Demonstration Phase. 



HRS 


Name 




HRS 






HeViCS 








250yL/m 


350 /urn 


500 /jm 


250yt/m 


350 /urn 


500 iim 






mJy 


mJy 


mJy 


mJy 


mJy 


mJy 


102 


NGC 4254 


64026.1 +2329.3 


25753.9 + 599.1 


8685.7 ± 406.2 


65039.2 ± 1525.8 


26143.0 ±778.7 


8750.1 ±399.3 


106 


NGC 4276 


1476.4 + 139.5 


650.7 + 95.8 


252.7 ± 42.6 


1486.6 ± 137.9 


664.0 ± 100.9 


236.7 ± 62.7 


122 


NGC 4321 


66006.4 + 2209.8 


27948.0 + 1792.0 


9742.4 ±817.0 


67163.5 ± 2583.7 


27962.1 ± 1602.6 


9773.1 ±995.4 


152 


NGC 4412 


2790.7 + 73.6 


1084.2 ±71.7 


338.6 ± 30.7 


2797.8 ±95.1 


1123.4 ±60.4 


366.4 ± 29.0 


158 


NGC 4423 


1079.9 + 107.3 


632.9 ± 88.8 


307.6 ± 47.4 


1082.9 ±78.3 


670.9 + 72.9 


302.7 + 48.4 


160 


NGC 4430 


4145.2 + 156.3 


1859.9 ±96.1 


680.6 ±45.8 


4040.2 ± 154.0 


1824.5 ± 87.7 


659.9 ± 57.2 


162 


NGC 4435 


1839.0 + 276.7 


690.0 ± 112.8 


193.5 ±53.3 


1963.9 ± 280.9 


745.9 + 96.9 


221.6 ±49.7 


1 /CO 

163 


NGC 4438 


01 O i /TO/1 C 

8132.3 + 684.6 


3660.7 ± 271.1 


1263.9 ± 122. / 


ooo/i c\ i /con o 

8284.0 ± 689.8 


ibll.l ± zJU.o 


1 1 m o i 1 n £ 

1193.3 ± 112.6 


165 


UGC 7579 


688.5 + 38.8 


331.0 ±35.5 


134.3 ± 20.7 


688.3 + 55.0 


324.2 + 34.2 


144.0 ± 18.2 


182 


NGC 4480 


3112.1+84.2 


1478.6 ±42.8 


553.1 ±31.7 


3175.4 + 90.4 


1497.8 ± 52.2 


597.2 ± 27.3 


190 


NGC 4501 


57336.0 + 1379.6 


24221.3 ±645.1 


8461.8 ±366.1 


57884.4 ± 1172.9 


24183.9 + 666.2 


8623.7 + 367.5 


206 


IC 3521 


1516.8 + 72.8 


666.2 ± 63.3 


235.3 ±31.3 


1538.2 ± 80.7 


689.5 ± 73.8 


237.7 ± 30.5 


217 


NGC 4569 


22023.9 + 894.2 


9219.8 ±580.8 


3105.1 ±265.6 


21550.7 + 850.8 


9261.9 ±619.2 


3022.1 ±230.6 


220 


NGC 4579 


21263.2 ±2091.8 


9340.7 ± 802.9 


3339.0 ± 526.2 


21301.7 ± 1950.3 


9343.3 ± 874.4 


3353.2 ± 405.0 


223 


UGC 7802 


475.8 + 76.5 


278.6 + 42.4 


122.5 + 24.6 


438.3 ± 80.3 


258.5 + 32.4 


108.9 ± 27.7 



Table 6: Detection rates in each band for different morphology 
classes. 





250yL/m 


350 jim 


500 iim 


E 


32% 


32% 


23% 


SO, SOa, SO/Sa 


60% 


58% 


55% 


Late-types 


97% 


96% 


95% 



see |Boselli et al.|2()T2] ). The surface brightness is calculated by 
dividing flux densities by the infrared size of galaxies, i.e. the 
aperture size. The detection limit in surface brightness of our 
survey is ~ 0.03, 0.02 and 0.008 mJy arcsec" 2 at 250, 350 and 
500 yum, respectively. The only extended galaxy with a surface 
brightness below this threshold is M86 (HRS 150) whose dust 
emission comes from a peculi ar feature probably s tripped from 
a nearby star forming system ( [Gomez et al.|2010a| . At 350 yum, 
the other detected galaxy with a low surface brightness is 
NGC4636 (HRS241) which is a faint, clearly detected, compact 
source. Few sources have a relatively high surface brightness 
at 250 fim but are non detected at 350 and 500 yum. These 
sources are close to point-like and are well detected at 250 yum. 
However, at 350 and 500 yum, they become as faint as the 
background sources, with a comparable surface brightness. To 
be conservative, we thus consider them as undetected sources. 
These two galaxies are particular cases, thus we consider that 
our upper limits are realistic as they lie at the lower limit of the 
detections. 

Table[6]gives the detection rate in each band for the 3 groups: 
ellipticals (E), lenticulars (SO, SOa, SO/Sa) and late types. 



5. Flux densities calculation 

SPIRE maps are in Jy/beam. Flux densities, upper limits and 
errors of extended sources are thus converted into mJy using 
Equation [6] 

pixsize\ x 1000 

S AmJy) = S ^(Jy/beam) x corrx, (6) 

beam A 



where the pixel size of the images, pi x size a, the beam area, 
beamx, and the correction, corr A (latest HIPE v8 calibratiorQand 
extended sources corrections) are given in Table [T] 



5.1. The data table 

The flux densities of the 323 HRS galaxies in the three 
SPIR E ban ds (without colour corrections applied) are given in 
Table|A.2| organized as follows: 



see 



see 



- Column 1 : HRS name. 

- Column 2: Flag of the 250 yum flux density (/250); 0: 
Non-detection, 1: Detection (extended source), 2: Detection 
(point-like source), 3: Overestimation of the flux density due 
to the presence of a strong background source or a compan- 
ion galaxy, 4: Presence of Galactic cirrus. 

- Column 3: Flux density at 250 yum (S 250) in mJy. 

- Column 4: Flag of the 350 yum flux density (/350); 
Column 2. 

- Column 5: Flux density at 350 yum ( S350) in mJy. 

- Column 6: Flag of the 500 yum flux density (/500); 
Column 2. 

- Column 7: Flux density at 500 yum (S 500) in mJy. 

- Column 8: Number of pixels in the 250 yum aperture (A^so)- 

- Column 9: Number of pixels in the 350 yum aperture (N350). 

- Column 10: Number of pixels in the 500 yum aperture (A^soo). 

- Column 1 1 : Instrumental error at 250 yum, determined as in 
Equation 2^(^rr^). 

- Column "z: Instrumental error at 350 yum, determined as in 
Equation 2^(^rr^). 

- Column ~3\ Instrumental error at 500 yum, determined as in 
Equation[2](^rr^). 

- Column 14: Confusion error at 250 yum, determined as in 
Equation |3 (errf^). 

- Column 15: Confusion error at 350 yum, determined as in 
Equation|3|(err^ f ). 

- Column lb: Confusion error at 500 yum, determined as in 



Equationg^rr^). 
Column 17: Sky 
Equation |5J (err^). 



error at 250 yum, determined as in 



9 http://herschel.esac.esa.int/twiki/bin/genpdf/Public/ 
HipeWhatsNew8x?pdforientation=portrait&pdftoclevels=3 
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Fig. 5: The surface brightness versus the stellar mass at 250 (top 
panel), 350 (middle panel) and 500 yum (bottom panel). Filled 
triangles are for detections, empty triangles for non-detections. 
Red, orange and blue colors are for elliptical, lenticular and late- 
type galaxies, respectively. Triangles with a green contour are 
point-like sources. 



- Column 18: Sky error at 350 /mi, determined as in 
Equation H (err^). 

- Column 19: Sky error at 500 yum, determined as in 
Equation^^rr^). 



The err inst , err con f and err^ y are not provided for point-like 
galaxies (i.e. flag 2) as their errors are calculated with a dif- 
ferent method (see Section 4.4. 1| ). The total errors provided in 
Table lAT2l do not contain the calibration error of 7% which can 
be added in quadrature. 



6. Comparison with the literature 

Submillimetre photometry in the ~ 250-550 jjm spectral do- 
main is available for some HRS galaxies from 



Davies et al. 

(|20T2|), Auld et al (subm itted), |Dale et al.| 42012] ) and |Planck 
[Collaboration et al.| ( [2QTT| >. 

Comparison with the HeViCS Bright Galaxy Catalogue 



We compare our results with those of pavies et al.| ( |2012 



(Figure [6]) who used a different method to perform the pho 
tometry. They carried out a study on 78 bright Virgo galaxies 
as part of the HeViCS. Before extracting flux densities, they 
smoothed and re-gridded the 250 yum and 350 yum images to 
the 500 /mi resolution and pixel scale. They defined "by eye" 
elliptical apertures and a concentric annulus (for background 
estimation) on the 500 yum image and used them at all bands. For 
consistency with our work, we apply the K4 corrections to their 
measurements, using the values given in Table [T] For the 59 
galaxies in common to both the HRS and HeViCS surveys, mean 
values of the flux density ratios between their measurements 
on HeViCS fields and in this work are 1.00 ± 0.07, 1.01 ± 0.07 
and 0.99 + 0.08 at 250 , 350 a nd 500 yum. Thus our fluxes and 
those of Davie s et al.| ( |2012| ) are consistent with each other. 
Auld et al. (2012, submitted) present a comparison between the 
flux densities of the optically selected Virgo galaxies, from the 
Virgo Cluster Catalogue (VCC), and HRS ones, for galaxies in 
common. Despite the different techniques used (automatic for 
Auld et al. 2012), the measurements are in good agreement. 



Comparison with KINGFISH 

KINGFISH (Key Insights on Nearby Galaxies: A Far- Infrared 
Survey with Herschel; Kennicutt et al. 2011) is a survey of 61 
nearby galaxies observed in PACS and SPIRE bands. [Dale et al.| 
( 2012 ) provide the flux densities of this sample in which six 
galaxies are in common with the HRS. The comparison is im- 
portant as the images of the targets are the same but the data 
reduction, map-making, and flux extraction use different meth- 
ods. They carried out aperture photometry using ellipses and ap- 
plied aperture correction, which are of the order of a few per- 
cents (Dale, private communication). They also applied Galactic 
extinction corrections to their measurements. These corrections 
are however very small since they do not exceed 0.4%, where 
this value has been determined for an object b = lOdeg. The 
background is estimated by taking the mean value of several re- 
gions circumscribing the galaxy. The K4 correction is applied 
to their flux densities to have consistency between their and our 
measurements. 

Flux densities are compared in Figure [7] (left panel). Mean 
HRS to KINGFISH flux density ratios are 1.00+0.02, 1.01 ±0.03 
and 0.93 ± 0.04 at 250, 350, and 500 fim. At 250 and 350 fim 
the results are in very good agreement but not at 500 yum. This 
7% discrepancy can be due to the differences in the data reduc- 
tion and map-making or in the flux extraction procedures. To 
understand if its origin comes from the method used to perform 
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data are consistent. At 350 yum, the flux densities measured on 
KINGFISH images with our procedure are ~ 4% higher than 
ours. As the same method to extract fluxes is employed, this 
difference is due to the data reduction and map-making proce- 
dure applied by the SAG2 and the KINGFI SH team. We note 
also a ~ 4% systematic difference between |Dale et aL] ( |2012 



measurements and ours on the same images. This is due to the 
different flux extraction methods. At 500 yum, the flux densities 
measured on KINGFISH images with our procedure are ~ 3% 
lower than our measurements, this discrepancy comes from the 
different production of the images. As at 350 yum, we note the 
~ 4% systematic error due to the different methods used to per- 
form the photometry. The discrepancies observed between HRS 
and KINGFISH flux densities is thus a combination between dif- 
ferences in the production of the images and differences in the 
way the photometry is performed. 
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Fig. 6: A comparison of the flux densities of the 59 sources 
common to both the HRS sample and the HeViCS Virgo bright 
galaxy sample ( |Davies et al.|2012| ) at 250, 350 and 500 /mi. Red 
triangles are for early type galaxies, blue triangles for late type 
galaxies. The dashed line indicates the linear fit. 



the photometry, we apply our flux extraction technique on the 
public KINGFISH images. On Figure [7] (right panel), we show 
the flux density ratio of the measurements obtained in this work 
to those given by Dale et al.| (12012 ) (crosses), as well as to 
those that we have extracted using our own procedure on the 
public KINGFISH images (diamonds). At 250 yum, all sets of 



Comparison with Planck 

We also compare our measurements with the Planck Early 
Release Compact Source Catalog (ERCSC) of the Planck 
Collaboration (Planck Collaborati on et al.|201 lj ). The catalogue 
contains flux densities derived from several method. To be con- 
sistent with this work, we use the measurements determined 
from aperture photometry. Cross-matching the two catalogues, 
we find 155 galaxies in common at 350 jim and 76 galaxies in 
common at 550 yum. The Planck FWHM are 4.23' at 350 yum and 
4.47' at 550 yum. The photometry on the Planck compact sources 
was carried out using the FWHM of the band as the radius of 
the aperture. After visually inspecting each HRS galaxy with a 
corresponding Planck source, we excluded 1 1 sources because 
the Planck measurements may have potentially included other 
bright sources that lie within 5 'of the galaxies. 

The comparison between the data taken from the Planck 
catalogues and those presented here in Table |A.2| is shown in 
Figure [8] Mean Herschel to Planck flux density ratios are 0.91 
and 1.13 at 350 and 500 yum, respectively. At 500 yum, Herschel 
flux densities are on average higher than those of Planck at 
550 yum. The discrepancy at 500 /im is in part due to the dif- 
ference of wavelength. If we assume a modified black body with 
a/? of 1.5, T =20K, and assuming the relative colour corrections 
(1.02 for the SPIRE data, 0.91 for the Planck one, as indicated 
by the ERCSC Explanatory Supplement), we expect a flux den- 
sity ratio of S (500)^ PIRE /S (55Q)pi anc k = 1.15. Once correcting 
the Planck data for this difference, the same ratio drops to 0.98 
at 500 yum and 0.96 at 350 jjm. Colour corrections thus explain 
the mean differences between the two independent sets of data. 
They do not however explain other systematic differences such 
as those related to aperture effects. The major differences be- 
tween the Planck measurements and ours are due to the different 
aperture sizes. Higher ratios correspond to galaxies that have a 
size larger than the Planck 350 jim FWHM. Lower ratios can 
be explained by the contribution of background sources, visible 
on Herschel images, present in the Planck beam (Figure [9]). At 
low flux densities, Planck data are systematically higher than 
those of Herschel, probably due to t he important contamina- 
tion of background sources (Figure [8]). |Davies et al.| ( |2012] ) also 
compared their results with those of the Planck Collaboration at 
350 yum. The result of their linear fit is given in Figure [8] upper 
left panel (flux densities are not color corrected). 

To understand this strong systematic difference between 
Planck measurements and ours, we carried out the photomet- 
ric method used for the Planck catalogue on HRS images of 
the galaxies in common but using the aperture and sky annu- 
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Fig. 7: Left panel: Comparison between KINGFISH ( Dale et aL{2 Q12) and HRS flux densities of six common galaxies: NGC 4254 
(HRS 102), NGC 4321 (HRS 122), NGC 4536 (HRS 205), NGC 4569 (HRS 217), NGC 4579 (HRS 220) and NGC 4725 (HRS 263) 
in the three SPIRE bands. Blue diamonds, green triangles and red squares are for the 250, 350 and 500 /mi measureme nts respec- 
tively. The dashed lines give the linear fits. Right panel: the flux density ratio obtained in this work to those given by Dale et al 



(2012) (crosses), as well as to those that we have extracted using our own procedure from the public KINGFISH images (diamonds). 



Table 7: Flux densities from different sources for the 4 galaxies 
shown in Figure [9j at 350 /mi. 



HRS Planck HRS in Planck beam 

mJy mJy mJy 

HRS 64 683 + 62 1400 + 132 1372 + 810 

HRS 213 31070 + 687 24342 + 1431 25504 + 922 

HRS 263 16657 + 2242 1 1974 + 574 14144 + 815 

HRS 276 1229 + 90 2028 + 147 1904 + 809 



7. Data access 

The table is available on the SAG2 Herschel Database in 
Marseille (HeDaM; Roehlly et al. in preparation) at http:// 
hedam.oamp.fr/HRS/ An electronic version of the catalogue 
and a README file can be downloaded there. The README 
describes how the photometry is performed for both extended 
and point-like sources. Through this database, we plan in the 
next future to give access to the community to all Herschel and 
ancillary data of the HRS galaxies. 



8. Conclusion 



lus defined by the Planck consortium. A circular aperture with 
a radius of 4.23'(4.47') at 350 /mi (500 /mi) is used, and the 
background region is defined as a circular annulus with an inner 
radius of 4.23'(4.47') at 350 /mi (500 /mi) and outer radius of 
2x4.23'(2x4.47') at 350 /mi (500 /mi). This is a rough approx- 
imation, and a more precise work would require a convolution 
of the Herschel images to the resolution of Planck which is be- 
yond the purpose of the present paper. We rejected flux densi- 
ties of galaxies with sizes bigger than the Planck beam, or faint 
galaxies contaminated by strong background sources within the 
Planck beam. Figure [8] (lower panels) shows the Planck pho- 
tometry versus HRS photometry measured in Planck apertures 
only for galaxies with good flux density measurements, the as- 
sociated flux densities are in Table H The results of the lin- 
ear least squares fits show the consistency of the two sets of 
measurements. The HRS photometry in the beam of Planck is 
in good agreement with the flux densities of the Planck cata- 
logue. Furthermore, the calibration error of Planck at 350 and 
550 /mi Planck is 7% ( [Planck HFI Core Team elldT|MTT) , as- 
sociated with the calibration error of Herschel, we obtain 10%. 
We can conclude that, despite differences due to the choice of 
the aperture, our measurements are consistent with the Planck 
data. However, because of the various photometry issues but 
particularly the source blending issues, Herschel measurements 
should be used instead of Planck measurements for these galax- 
ies whenever possible. 



We present the flux densities of the 323 galaxies of the Herschel 
Reference Survey in the three SPIRE bands. For extended galax- 
ies, aperture photometry on elliptical regions is performed using 
the "Funcnts" DS9/Funtools task. The background contribution 
is estimated calculating the mean value of the pixels within a 
concentric circular annulus. A different technique is used for 
point- like sources, where a PSF fitting is directly performed 
on timeline data. We com pare our results with those of pavies] 



etaL] ( [20T2l ), KINGFISH ( [Dale et al 
Science Compact Source Catalog I 



( [Planck Collaboration et al.[ 
2011 ). Our measurements and those of Davi es et al.| ( |2012| ) and 



201 2) and the Planck Early 



Dal e et al.| ( [201 2| ) are consistent. Despite the different size of 
PSF between SPIRE and Planck, our flux densities and those of 
the Planck Consortium are in a good agreement. The catalogue 
is publicly available on the HeDaM database. 
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Fig. 8: Upper panels: the HRS versus Planck flux densities of 144 bright galaxies at 350 jim and 76 bright galaxies at 500 jim. The 
black lines are the o ne to one relationshi p in log scale. The red lines are the results of the linear fit; the orange line, on the 350 fim 
plot, is the result of Davies et al. ( 2012| ) linear least squares fit. Middle panels: the HRS/Planck flux density ratio versus the HRS 
flux densities at 350 fim and 500 fim. The black line corresponds to the mean ratio, the dashed lines correspond to the standard 
deviation of the ratios. Lower panels: Planck flux densities versus HRS flux densities measured in the aperture used by the Planck 
Consortium at 350 /mi and 500 yum. 
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Fig. 9: Comparison between Planck and Herschel aperture photometry on 350 jim SPIRE images, with in white, the apertures used 
for Herschel photometry and in dashed white for the background estimation, in magenta the aperture used by the Planck consortium 
on Planck images. 
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Table A.l: Apertures used for the on source and sky background estimates (see Section 4.2). 
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79 


139 


291 


217031 




8388 


5103 




200.125 


43.0840 


60 


60 




67 


127 


292 


218010 




8439 


5145 




201.308 


43.2670 


84 


74 


85 


93 


153 
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Table A. 1 : continued. 



HRS 


CGCG VCC 


UGC 


NGC 


IC 


RA 


Dec 


( aiviP c\ 
\<xl i/ot^ y 


&IR 
( arrsp c\ 

\ CXI V^ot^ J 


PA 
( Hp OTP p^ 


r bck 
in 

( PITPSPP^ 
\ CXI Lo^L ) 


r bck 
'out 
( aivspp^ 

\<XL Lo^L J 


293 


16069 


8443 


5147 




901 589 

ZU1 . JOZ 


2.1010 


92 


11 


125 


103 


169 


9Q4 


Z^tUUl / 


85cn 

OJ7 J 




Q09 


90zL 005 


4Q Q61 




46 


1 60 


101 

1U1 


1 61 
101 


295 


73054 


8616 


5248 




204.384 


8 8850 


260 


187 


140 


288 


348 


296 


1Q0041 


8675 


5273 




205.535 


35.6540 


56 


56 


Q5 


94 


14Q 


9Q7 


94609^ 


871 1 


5^01 

J JU1 




906 609 


46 1070 


1 81 

1 1 


71 

/ 1 


1 50 


1 en 

l7J 


95^ 

ZJ J 


298 


218047 


8725 


5303 




206.937 


^8 ^050 

JO. JL/JU 


65 


53 


85 


42 


102 


299 


45108 


8727 


5300 




907 067 
zu / .uu / 


3.9510 


163 


107 


140 


180 


240 


^oo 


91 ROSS 


8756 
o / JO 






907 650 

ZU / .DJU 


42 5410 


75 

/ j 


42 


85 

J 


7Q 

/ y 


1 

1J7 


301 


17088 


8790 


5334 


4338 


908 997 
zuo.zz / 


-1.1 150 


175 


126 


40 


193 


253 


302 


45137 


8821 


5348 




208.547 


5.2270 


154 


39 


177 


237 


305 


JUJ 


9Q5094 

Zz/JUZ^t 


88zH 


5^79 

JJ / z 




908 6Q9 
zuo.ouz 


58 6660 


69 

DZ 


58 

Jo 


40 


Q9 

?z 


162 


304 


46001 


8831 


5356 




908 744 


5.3340 


133 


51 


12 


143 


203 


305 


46003 


8838 


5360 


958 


208.911 


4.9850 


83 


28 


70 


101 


161 


306 


46007 


8847 


5363 




90Q 0^0 


5.2550 


170 


110 


130 


189 


249 


307 


46009 


8853 


5364 




90Q 050 


5.0140 


283 


183 


30 


314 


374 


^08 


46011 


8857 

OOJ / 






90Q 1 1 1 

Zl/7. Ill 


4 ^Q70 


90 
zu 


90 
zu 




42 


102 


309 


272031 


9036 


5486 




211.854 


55 10^0 


44 


43 


125 


150 


195 


310 


47010 


9172 


5560 




215.023 


3.9910 


149 


50 


1 15 


172 


232 




47012 


Q1 75 

7l / J 


5566 

JJOD 




91 5 08^ 
zi j.uoj 


^ CH40 


1 Q7 

17/ 


1 0^ 

1UJ 


^5 

j j 


449 


595 

JZJ 


312 


47020 


9183 


5576 




215.265 


3.2710 


31 


31 




165 


225 


313 


47022 


9187 


5577 




215.305 


3.4360 


154 


64 


55 


157 


217 


^14 


1 Q01 9 


Q91 5 

7ZIJ 






91 5 86^ 
zi j.ooj 


1 7960 

1 . / ZDU 


Q5 

7J 


69 

DZ 


1 65 

1DJ 


1 01 

1U1 


1 61 
101 


^1 5 


99001 5 
ZZUU 1J 


Q9ZL9 






916 ^8 




91 1 
Zl 1 


^4 


71 

/ 1 


^89 

JOZ 


451 
J 1 


316 


47063 


9308 


5638 




217.418 


3.2330 


24 


24 




125 


185 


317 


47066 


9311 




1022 


217.508 


3.7730 


51 


41 


165 


51 


111 


318 


47070 


9328 


5645 




217.664 


7.2750 


100 


63 


105 


111 


171 


319 


75064 


9353 


5669 




218.183 


9.8920 


167 


118 


61 


185 


245 


320 


47090 


9363 


5668 




218.351 


4.4500 


152 


144 


17 


198 


276 


321 


47123 


9427 


5692 




219.576 


3.4100 


49 


33 


40 


62 


124 


322 


47127 


9436 


5701 




219.796 


5.3640 


153 


148 


90 


293 


382 


323 


48004 


9483 




1048 


220.741 


4.8900 


100 


47 


163 


104 


164 
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Table A.2: Flux densities, numbers of pixels encompassed within the apertures, and errors of the HRS galaxies at 250, 350 and 
500 yum, see Section [5] 



HRS/250 ^250 1 


/350 S350 1 


/500 S500 1 


AT 

^250 


— 

^350 


— — 

^500 


err 250 
inst 


err i50 
inst 


err™ 

inst 


err 250 
coni 


err 350 

conf 


err™ 

conf 


err 1 ™ 

sky 


err 350 

sky 


prr 500 
err sky 






(mJy) 




(mJy) 




(mJy) 








(mJy) (mJy) (mJy) (mJy) (mJy) (mJy) (mJy) (mJy) 


(mJy) 


1 


I 


498.3 ± 37.2 


I 


210.8 + 29.1 


I 


79.3 ± 17.5 


163 


92 


41 


6.7 


5.0 


4.0 


21.2 


17.4 


12.7 


29.8 


22.8 


11.3 


2 


I 


1163.0 + 58.5 


I 


482.7 ± 36.2 


I 


153.0+18.2 


185 


102 


45 


7.9 


5.6 


4.2 


22.6 


18.3 


13.3 


53.3 


30.8 


11.7 


3 


I 


580.9 + 33.8 


I 


241.8 + 23.9 


I 


79.9+13.8 


135 


75 


32 


3.5 


2.5 


2.0 


19.3 


15.7 


11.2 


27.5 


17.9 


7.7 


4 


I 


12674.1 +209.9 


I 


5240.7 ± 140.6 


I 


1815.2 + 68.2 


993 


560 


251 


16.2 


8.7 


6.2 


52.4 


42.9 


31.5 


202.6 


133.6 


60.2 


5 


I 


2741.4 + 57.0 


I 


1139.8 + 44.6 


I 


361.6 + 24.5 


340 


192 


86 


13.6 


7.9 


5.6 


30.6 


25.1 


18.3 


46.1 


36.0 


15.3 


6 


I 


619.3 + 71.6 


I 


385.1 +62.7 


I 


183.4 + 38.3 


501 


281 


127 


10.9 


8.0 


6.5 


37.2 


30.4 


22.4 


60.2 


54.3 


30.4 


7 




1238.6 + 5.0 




478.3 ± 5.0 




149.7 ± 8.0 


456 


256 


114 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


8 


I 


3982.1 +299.1 


I 


2251.9+ 150.7 


I 


1021.0 + 55.7 


1216 


685 


301 


17.2 


12.8 


10.7 


58.0 


47.5 


34.5 


292.9 


142.5 


42.4 


9 


I 


1433.8 ± 84.2 


I 


580.5 ± 60.2 


I 


183.0 + 31.3 


526 


296 


133 


11.3 


8.6 


6.9 


38.1 


31.2 


22.9 


74.2 


50.8 


20.2 


10 


I 


683.4 + 44.1 


I 


300.4 ± 29.4 


I 


102.5 + 20.1 


207 


115 


53 


7.2 


5.6 


4.4 


23.9 


19.5 


14.5 


36.4 


21.3 


13.2 


11 


I 


3442.2 ± 70.4 


I 


1608.0 ± 48.4 


I 


610.5 + 25.2 


317 


182 


79 


10.4 


7.7 


5.5 


29.6 


24.5 


17.7 


63.0 


41.0 


17.1 


12 


I 


268.2 ± 15.7 


I 


118.2+11.0 




51.8 + 9.0 


55 


29 


13 


3.7 


2.9 


0.0 


12.3 


9.8 


0.0 


8.9 


4.0 


0.0 


13 


I 


12326.7+ 132.1 


I 


5267.7 ± 109.7 


I 


1886.2 + 45.6 


994 


561 


248 


18.9 


13.2 


10.0 


52.4 


43.0 


31.3 


119.8 


100.1 


31.6 


14 




215.5 + 23.7 




98.0 ± 24.0 




33.4+14.8 


161 


92 


41 


3.7 


3.0 


2.3 


21.1 


17.4 


12.7 


10.2 


16.3 


7.2 


15 


I 


12895.0 + 769.4 


I 


6272.0 ± 460.7 


I 


2443.8 ± 285.6 


3290 


1857 


821 


28.4 


21.4 


17.2 


95.4 


78.2 


57.0 


762.9 


453.5 


279.3 


16 


I 


5596.0+ 189.0 


I 


2602.1 ± 174.9 


I 


987.6 ± 65.8 


967 


543 


242 


15.7 


11.3 


9.0 


51.7 


42.3 


30.9 


181.1 


169.4 


57.4 


17 


I 


6685.8 ± 193.3 


I 


2971.9+ 121.8 


I 


1174.4 + 58.5 


869 


485 


216 


17.4 


11.3 


9.0 


49.0 


40.0 


29.2 


186.1 


114.5 


49.9 


18 


I 


1114.6 + 49.6 


I 


507.7 ± 44.8 


I 


182.6 + 21.5 


350 


199 


84 


9.4 


7.2 


5.5 


31.1 


25.6 


18.2 


37.5 


36.0 


10.0 


19 


I 


2610.5 ± 123.5 


I 


1225.4 ± 74.4 


I 


469.5 ± 43.8 


585 


328 


145 


12.1 


9.3 


7.2 


40.2 


32.9 


24.0 


116.1 


66.1 


36.0 


20° 




6717.1 ± 109.3 




2841.8 + 66.4 




1015.8 + 34.8 


458 


258 


116 


14.7 


8.8 


6.6 


35.6 


29.1 


21.4 


102.3 


59.0 


26.6 


21 


I 


550.6 ± 54.6 


I 


326.9 ± 46.3 


I 


162.3 ± 23.0 


310 


173 


77 


8.8 


6.7 


5.1 


29.3 


23.9 


17.5 


45.3 


39.1 


14.1 


22 


I 


487.0 ± 86.6 


I 


223.9 ± 60.4 


I 


102.8 ± 29.2 


509 


284 


125 


6.6 


5.0 


4.0 


37.5 


30.6 


22.2 


77.7 


51.9 


18.5 


23 


I 


8873.4+ 123.8 


I 


3743.0 ± 73.6 


I 


1280.2 + 40.1 


562 


318 


139 


29.0 


13.5 


8.5 


39.4 


32.4 


23.5 


113.8 


64.7 


31.4 


24 


I 


8482.9 ± 284.5 


I 


3807.3 ± 166.5 


I 


1465.5 ± 86.5 


1368 


777 


343 


20.6 


14.3 


11.4 


61.5 


50.6 


36.8 


277.0 


158.0 


77.5 


25 


I 


8680.5 ± 94.6 


I 


3549.9 ± 67.6 


I 


1274.2 ± 47.0 


593 


334 


149 


22.4 


13.1 


8.8 


40.5 


33.2 


24.3 


82.5 


57.4 


39.3 


26 


I 


483.7 ± 34.0 


I 


269.5 ± 24.7 


I 


120.1 ± 14.8 


179 


102 


44 


6.9 


5.1 


3.9 


22.2 


18.3 


13.2 


24.8 


15.8 


5.4 


27 


I 


1365.4 + 46.7 


I 


547.8 ± 29.5 


I 


174.0+18.0 


230 


128 


56 


8.8 


6.1 


4.6 


25.2 


20.5 


14.9 


38.4 


20.2 


9.0 


28 


I 


2450.2 ± 70.4 


I 


1098.6 + 43.1 


I 


392.9 ± 25.8 


337 


189 


85 


9.9 


7.6 


5.8 


30.5 


25.0 


18.3 


62.6 


34.3 


17.3 


29 


I 


1809.4+ 125.2 


I 


941.1+71.0 


I 


369.2 + 47.1 


405 


226 


101 


10.3 


7.5 


5.9 


33.5 


27.3 


20.0 


120.3 


65.1 


42.3 


30 


I 


2308.6+ 165.1 


I 


1160.8 + 92.4 


I 


504.4 ± 60.6 


539 


300 


133 


12.8 


8.6 


7.2 


38.6 


31.4 


22.9 


160.0 


86.4 


55.6 


31 


I 


5483.5 ± 329.9 


I 


2490.3 ± 199.8 


I 


1003.0 + 98.7 


1541 


857 


382 


22.2 


15.7 


12.1 


65.3 


53.2 


38.8 


322.6 


192.0 


89.9 


32 


I 


130.3 + 30.3 




< 64.8 




<48.0 


129 


71 


31 


5.3 


4.2 


3.5 


18.9 


15.1 


11.4 


23.1 


14.9 


10.7 


33 


I 


3463.1 ± 104.3 


I 


1581.8 + 81.1 


I 


597.5 + 47.1 


593 


334 


150 


12.1 


9.2 


7.2 


40.5 


33.2 


24.4 


95.4 


73.5 


39.7 


34 


1 


4922.8 ± 148.5 


1 


2458.8+ 132.2 


1 


1012.2 ± 72.5 


757 


422 


186 


17.3 


11.2 


8.4 


45.8 


37.3 


27.1 


140.2 


126.3 


66.7 


35 


1 


182.3 + 21.1 


1 


71.9+15.8 




< 32.3 


91 


50 


25 


4.6 


3.7 


2.9 


15.8 


12.7 


9.5 


13.2 


8.7 


4.0 


36 


1 


12200.6 ± 219.7 


1 


4746.5 + 119.6 


1 


1565.1 + 61.1 


865 


487 


213 


46.4 


17.5 


10.4 


48.9 


40.0 


29.0 


209.1 


111.4 


52.8 


37 


1 


2525.4 + 90.1 


1 


1085.9 ± 55.2 


1 


364.7 + 27.1 


375 


216 


95 


10.2 


7.7 


6.3 


32.2 


26.7 


19.4 


83.5 


47.7 


17.9 


38 


1 


1273.1 +52.5 


1 


678.2 ± 30.2 


1 


276.9 + 21.1 


320 


184 


80 


9.1 


6.9 


5.3 


29.8 


24.6 


17.8 


42.3 


16.1 


10.0 


39 


1 


836.7 ± 57.6 


1 


442.9 + 35.1 


1 


201.7 + 24.9 


lib 


IjU 


/I 


8.3 


6.3 


5.0 


27.6 


22.2 


16.8 


49.9 


26.5 


17.7 


40 


1 


2037.2 ± 48.8 


1 


878.5 ± 35.0 


1 


308.3 ± 24.6 


276 


154 


71 


9.6 


6.8 


5.3 


27.6 


22.5 


16.8 


39.1 


25.9 


17.3 


41 


1 


1080.9 + 48.1 


1 


547.9 ± 36.0 


1 


220.2 ± 20.0 


265 


150 


67 


8.4 


6.3 


5.1 


27.1 


22.2 


16.3 


38.9 


27.6 


10.3 


42 


1 


9344.5 ± 526.2 


1 


4353.9 ± 395.5 


1 


1754.2 ± 144.6 




13/1 


olU 


25.0 


17.8 


14.7 


82.0 


67.2 


49.1 


519.2 


389.4 


13j.z 


43 




<48.7 




< 37.6 




<29.7 


70 


39 


17 


2.4 


2.0 


1.7 


13.8 


11.5 


8.7 


8.2 


4.6 


4.4 


44 


1 


1109.7 + 57.5 


1 


512.8 + 37.7 


1 


196.3 + 21.0 


242 


138 


63 


8.3 


6.2 


4.9 


25.9 


21.3 


15.8 


50.6 


30.4 


13.0 


45* 




1784.8 ± 105.7 




821.3 + 66.7 




301.9 + 37.6 


510 


286 


126 


6.8 


5.2 


4.3 


37.6 


30.7 


22.3 


98.5 


59.0 


30.0 


46 


I 


2114.3 + 52.6 


I 


857.3 ± 40.4 


I 


281.1 +20.5 


277 


155 


68 


6.2 


4.2 


3.1 


27.7 


22.6 


16.4 


44.3 


33.3 


11.9 


47 


I 


1820.0+ 131.1 


I 


919.8 + 83.0 


I 


371.7 + 42.7 


570 


324 


142 


18.1 


8.9 


7.0 


39.7 


32.7 


23.7 


123.6 


75.8 


34.8 


48 


I 


19908.0 + 744.6 


I 


8725.4 ± 700.4 


I 


3243.1 + 358.9 


3688 


2074 


922 


33.8 


23.2 


18.2 


101.0 


82.6 


60.4 


737.0 


695.1 


353.4 


49 




< 79.3 




< 59.3 




< 35.0 


111 


62 


27 


3.0 


2.6 


2.0 


17.5 


14.6 


10.3 


19.6 


13.0 


5.1 


50 


I 


9178.2 + 87.6 


I 


3560.9 ± 46.9 


I 


1120.7 + 36.7 


352 


197 


86 


22.3 


12.5 


7.5 


31.2 


25.5 


18.4 


78.7 


37.4 


30.9 


51 


I 


2805.4 ± 106.4 


I 


1361.5 + 95.6 


I 


546.3 ± 30.8 


471 


265 


118 


11.7 


8.8 


6.7 


36.1 


29.5 


21.6 


99.4 


90.5 


20.9 


52 


I 


618.9 + 46.8 


I 


276.0 + 43.7 


I 


111.5 + 20.7 


286 


159 


70 


8.4 


6.6 


5.5 


28.1 


22.9 


16.6 


36.5 


36.7 


11.0 


53 


I 


5965.1 ± 184.2 


I 


2852.4+ 134.2 


I 


1126.2 + 54.3 


805 


454 


206 


17.0 


11.4 


8.9 


47.2 


38.7 


28.5 


177.3 


128.0 


45.4 


54 


I 


2132.9+ 126.0 


I 


962.6 ± 65.8 


I 


362.7 ± 39.8 


618 


351 


156 


11.8 


9.1 


7.3 


41.3 


34.0 


24.8 


118.4 


55.6 


30.3 


55 


I 


5887.0+ 161.6 


I 


2656.5 ± 146.2 


I 


982.4 ± 67.7 


890 


500 


222 


15.7 


10.9 


9.0 


49.6 


40.6 


29.6 


153.0 


140.0 


60.2 


56 


I 


12586.1 ± 107.2 


I 


4741.2 + 78.6 


I 


1537.0 + 38.0 


465 


262 


115 


40.1 


18.8 


10.6 


35.9 


29.4 


21.3 


92.7 


70.4 


29.6 


57 


I 


9835.9 ± 250.0 


I 


4221.3 + 150.1 


I 


1515.8 + 66.1 


1220 


686 


305 


18.4 


12.6 


10.1 


58.1 


47.5 


34.7 


242.5 


141.8 


55.3 


58 c 


I 


1325.8 + 32.3 




613.1 + 30.7 




229.3 ± 17.8 


193 


109 


48 


7.1 


5.4 


4.1 


23.1 


19.0 


13.8 


21.5 


23.5 


10.4 


59 


I 


3309.0+ 166.1 


I 


1664.8 ± 125.3 


I 


670.7 ± 52.2 


560 


316 


141 


13.1 


9.2 


7.2 


39.3 


32.3 


23.6 


160.8 


120.7 


46.0 


60 


1 


5639.8 + 115.8 


1 


2427.5 ± 86.5 


1 


864.0 ± 43.2 


830 


466 


206 


16.6 


11.2 


8.7 


47.9 


39.2 


28.5 


104.1 


76.3 


31.2 


61 


1 


592.9 ± 35.0 


1 


324.1 + 30.0 


1 


127.2 ± 20.0 


181 


102 


46 


6.6 


5.0 


4.3 


22.4 


18.3 


13.5 


26.0 


23.2 


14.1 


62 




2171.2+118.3 




1188.1 + 80.8 




535.5 + 46.8 


O/U 


j /y 


170 


13.2 


9.4 


7.8 


43.1 


35.3 


25.9 


109.4 


72.1 


3d. 2 


63 




7391.9 + 245.3 




3604.1 +205.5 




1423.7 ± 90.0 


1339 


746 


338 


19.1 


13.3 


10.8 


60.8 


49.5 


36.6 


236.8 


199.0 


81.5 


64 




1209.1 +98.7 




683.4 + 61.7 




274.4 ± 26.8 


390 


217 


96 


10.0 


7.4 


5.9 


32.8 


26.7 


19.5 


92.5 


55.1 


17.5 


65 




1396.9+ 111.6 




756.5 ± 64.5 




335.9 + 43.1 


498 


278 


125 


11.1 


8.4 


6.6 


37.1 


30.3 


22.2 


104.7 


56.4 


36.3 


66 




10585.4 ± 63.4 




4243.3 ± 42.8 




1441.3 + 26.8 


378 


210 


93 


18.3 


11.4 


7.2 


32.3 


26.3 


19.2 


51.3 


31.8 


17.3 


67 




892.7 ± 79.4 




506.6 + 67.1 




218.1+29.2 


404 


227 


103 


9.7 


7.6 


6.0 


33.4 


27.3 


20.2 


71.3 


60.8 


20.2 


68 




513.4 + 5.0 




216.9 + 5.0 




73.8 + 7.0 


116 


63 


28 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


69 




3481.8 + 419.8 




1828.6 + 260.5 




718.9 + 101.5 


1732 


978 


430 


20.9 


15.6 


12.8 


69.2 


56.8 


41.2 


413.5 


253.8 


91.9 


70 




1139.9 + 39.3 




544.9 ± 33.3 




200.9 ± 19.5 


276 


157 


70 


8.3 


6.6 


5.2 


27.6 


22.7 


16.6 


26.7 


23.4 


8.7 


71 d 


4 


2432.3 ± 877.0 


4 


1214.2 + 564.5 


4 


419.9 + 321.3 


2807 


1574 


698 


16.1 


12.0 


9.6 


88.1 


72.0 


52.5 


872.4 


559.7 


316.8 


72 


1 


921.3 + 75.1 


1 


421.5 + 61.5 


1 


149.6 ± 42.3 


343 


188 


85 


9.2 


6.9 


5.5 


30.8 


24.9 


18.3 


67.9 


55.8 


37.7 
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Table A. 2: continued. 



HRS/250 ^250 1 

(mJy) 


/350 S350 1 
(mJy) 


/500 S500 1 
(mJy) 


N250 


N350 


N500 


err 250 err 350 err 500 ery l50 err 350 ery .500 ery l50 err $50 
tr inst tr inst tr inst tr conf tr conf tr conf tr sky tr sky 

(mJy) (mJy) (mJy) (mJy) (mJy) (mJy) (mJy) (mJy) 


sky 

OnTv") 
v 111J y ) 


73 


1 


31441.6± 1540.4 


1 


14040.4 ± 826.5 


1 


5093.4 ± 337.3 


2730 


1539 


685 


27.1 


20.1 


16.1 


86.9 


71.2 


52.1 


1537.7 823.1 


332.8 


74 


1 


7489.2 ± 226.0 


1 


3095.3 ± 205.5 


1 


1110.7 + 89.2 


735 


417 


182 


21.9 


14.0 


10.2 


45.1 


37.1 


26.8 


220.3 


201.6 


84.5 


75 


1 


352.1 ±35.4 


1 


200.2 + 31.8 


1 


90.9 ± 19.9 


181 


103 


ZlQ 
'-ry 


6.8 


5.2 


4.1 


22.4 


18.4 


13.9 


26.5 


25.4 


13.6 


76 


1 


666.0 ± 49.6 


1 


377.8 ± 38.5 


1 


149.2 ± 20.0 


960 
zou 


14S 


6S 


7.9 


6.1 


5.0 


26.8 


21.9 


16.0 


40.9 


31.1 


1 O Q 


77 


1 


36007.6 ± 500.5 


1 


14723.4 + 311.4 


1 


5018.0+ 168.3 


1939 


1090 


484 


43.8 


23.5 


16.5 


73.2 


59.9 


43.8 


493.2 


304.7 


161.7 


78 


1 


1598.2 ± 172.5 


1 


828.4 ± 89.0 


1 


348.9 ± 39.5 


518 


292 


133 


11.0 


8.4 


6.7 


37.8 


31.0 


22.9 


167.9 


83.0 


31.5 


79 


1 


785.7 ± 105.4 


1 


405.7 + 68.1 


1 


174.9 ± 37.3 


494 


978 
z / 


124 


11.2 


8.1 


6.8 


37.0 


30.3 


22.2 


98.1 


60.4 


29 2 


80 


1 


2028.1 +229.7 


1 


1051.4+ 107.7 


1 


426.3 ± 78.4 


788 


439 


195 


13.4 


10.2 


8.5 


46.7 


38.0 


27.8 


224.5 


100.2 


72.9 


81 


1 


8555.0 + 210.2 


1 


3685.7 ± 104.2 


1 


1254.1 +42.7 


1027 


573 


258 


27.8 


15.0 


10.3 


53.3 


43.4 


32.0 


201.4 


93.5 


26.4 


82 


1 


863.7 ± 62.5 


1 


368.8 ± 39.5 


1 


129.0 + 21.4 


11 fx 

Z / O 


1 S9 

1 JZ 


68 

DO 


9.0 


6.5 


5.0 


27.6 


22.4 


16.4 


55.4 


32.0 


12 8 


83 


1 


394.1 + 30.1 


1 


210.2 ± 30.0 


1 


84.8 ± 15.4 


187 


104 


45 


6.7 


5.3 


3.9 


22.7 


18.5 


13.3 


18.6 


22.9 


6.6 


84 


1 


1326.1 + 33.6 


1 


586.4 + 25.1 


1 


208.5 ± 16.0 


165 


QzL 
y'-r 


42 


6.6 


5.2 


3.9 


21.4 


17.6 


12.9 


25.0 


17.1 


8.7 


85 


1 


15287.9 ± 349.6 


1 


6772.1 +229.3 


1 


2577.8 ± 133.7 


l^t / D 


898 
0Z0 


^67 
j\j 1 


29.7 


17.8 


12.8 


63.8 


52.2 


38.1 


342.5 


222.5 


1 97 s 

1Z / . J 


86 


1 


5141.3 + 270.8 


1 


2619.4+ 158.5 


1 


1156.1 +52.0 


1398 


7Q9 


354 


19.0 


13.7 


11.4 


62.2 


51.1 


37.4 


262.9 


149.4 


34.3 


87 


1 


918.8 + 94.4 


1 


383.6 ± 66.8 


1 


130.2 ± 29.0 


303 


165 


77 


6.8 


4.9 


3.8 


35.5 


29.0 


21.0 


87.2 


60.0 


1 Q 6 


88 


1 


8144.1 +486.8 


1 


3913.8 + 293.7 


1 


1636.2+ 146.1 


2981 


1674 


745 


28.6 


20.5 


16.3 


90.8 


74.2 


54.3 


477.4 


283.4 


134.7 


89 


1 


9631.1 +238.5 


1 


5154.7 + 180.4 


1 


2289.0 ± 68.7 


1538 


867 


385 


20.8 


14.7 


12.0 


65.2 


53.4 


39.0 


228.5 


171.7 


55.3 


90 





< 277.6 




< 296.9 




< 137.3 


79 s 

/ ZJ 


ZL08 


1 81 

1 1 


7.9 


6.1 


4.8 


44.9 


36.8 


26.7 


80.5 


91.6 


^6 Q 


91 


1 


27168.9+1158.3 


1 


12563.7 + 601.6 


1 


4741.7 + 319.4 


3915 


2201 


978 


38.1 


22.3 


16.6 


103.9 


85.1 


62.2 


1153.0595.1 


312.8 


92 


1 


1504.9 ± 95.0 


1 


742.6 ± 57.0 


1 


300.5 + 31.7 


455 


253 


114 


10.4 


7.1 


5.7 


35.5 


28.9 


21.1 


87.6 


48.5 


22.9 


93 


1 


1488.0+ 154.5 


1 


672.3 + 90.1 


1 


246.8 ± 52.3 


771 
III 


ZH1 


1 en 

lyj 


8.0 


6.2 


5.0 


46.2 


37.7 


27.7 


147.2 


81.6 


44 1 


94 


1 


3860.2 ± 140.0 


1 


2206.8 ± 103.7 


1 


1034.4 + 61.8 


902 


508 


235 


14.5 


10.2 


8.1 


50.6 


40.9 


30.5 


129.8 


94.7 


53.2 


95 


1 


3499.3 ± 58.7 


1 


1369.8 ± 33.4 


1 


441.7 + 21.2 


266 


154 


68 


13.4 


8.2 


5.6 


27.1 


22.5 


16.4 


50.3 


23.3 


12.2 


96 


1 


12655.3 ± 227.8 


1 


5205.6 ± 155.4 


1 


1788.3 ± 80.7 


1116 


624 


98^ 

ZOJ 


21.9 


12.9 


9.2 


55.5 


45.7 


33.5 


219.8 


148.0 


79 8 
/ z.o 


97 


1 


21484.6 + 486.3 


1 


10248.2 ± 308.4 


1 


3917.9 + 151.6 


3038 


1709 


760 


31.2 


20.1 


15.2 


91.6 


75.0 


54.8 


476.6 


298.4 


140.5 


98 


1 


3220.2+ 119.5 


1 


1723.1 +68.5 


1 


740.7 ± 36.8 


598 


334 


151 


15.1 


9.3 


6.7 


40.7 


33.2 


24.4 


111.4 


59.2 


26.7 


99 


1 


637.9 + 23.1 


1 


258.5 ± 15.2 


1 


80.6 ± 10.8 


103 


56 


26 


5.7 


3.4 


2.6 


16.5 


13.6 


10.1 


15.1 


5.8 


2.7 


100 


1 


7095.6 ± 76.4 


1 


2914.3 ± 50.5 


1 


940.1 + 34.6 


362 


204 


90 


16.3 


9.2 


5.8 


31.5 


25.9 


18.9 


67.6 


42.4 


28.5 


101 





< 364.5 





< 198.4 





< 135.0 


669 
uoz 


^79 

D I Z 


1 6S 


7.5 


5.7 


4.7 


42.8 


35.0 


26.0 


113.4 


55.8 


^6 Zl 


102 


1 


64026.1 + 2329.3 


1 


25753.9 + 599.1 


1 


8685.7 + 406.2 


5304 


2987 


1324 


44.0 


29.6 


23.1 


121.1 


99.2 


72.4 


2325.7 590.1 


399.0 


103 c 


1 


844.6 ± 47.3 


3 


388.4 + 33.1 


3 


135.1 +20.4 


215 


121 


52 


6.4 


4.8 


3.6 


24.4 


20.0 


14.3 


40.0 


26.0 


14.0 


104 





< 156.0 





< 126.1 





<63.2 


221 


124 


j j 


7.2 


5.6 


4.6 


24.8 


20.5 


14.6 


45.2 


36.3 


14 4 


105 





< 150.2 





< 92.2 





<59.0 


175 


98 


43 


5.5 


4.1 


3.4 


22.1 


18.1 


13.3 


44.6 


24.5 


14.0 


106 


1 


1476.4 ± 139.5 


1 


650.7 ± 95.8 


1 


252.7 ± 42.6 


675 


379 


177 


12.5 


9.5 


7.6 


43.2 


35.3 


26.5 


132.1 


88.6 


32.5 


107 


1 


964.3 ± 63.2 


1 


486.0 ± 40.2 


1 


200.8 ± 30.4 


97Q 

Z / y 


1 

iJy 


70 
/ u 


8.4 


5.6 


4.4 


27.8 


22.3 


16.5 


56.2 


33.0 


9S 9 

ZJ.Z 


108 


1 


595.2 + 37.1 


1 


259.0 ± 30.2 


1 


87.9 ± 17.9 


232 


129 


54 


7.2 


5.0 


3.9 


25.0 


20.6 


15.5 


26.4 


21.5 


8.0 


109 


1 


2239.0 ± 82.4 


1 


1173.7 + 64.4 


1 


498.9 ± 32.2 


594 


336 


146 


14.0 


8.8 


6.3 


40.5 


33.3 


24.0 


70.3 


54.4 


20.4 


110 


1 


4021.7 + 133.6 


1 


1973.8 + 110.3 


1 


828.0 ± 60.2 


7zL8 


416 


184 


13.3 


9.4 


7.4 


45.5 


37.0 


27.4 


124.9 


103.4 


^ 1 


111 


1 


11959.2+ 120.1 


1 


5008.5 ± 72.3 


1 


1716.6 + 36.0 


666 


373 


166 


18.8 


10.6 


7.4 


42.9 


35.0 


25.5 


110.6 


62.4 


24.4 


112 


1 


652.0 ± 45.6 


1 


291.7 + 29.9 


1 


104.5 ± 17.8 


239 


132 


60 


7.3 


5.1 


3.8 


25.6 


21.1 


15.4 


37.0 


20.7 


8.0 


113 


1 


18637.1 +244.7 


1 


8302.4 ± 142.5 


1 


2969.7 ± 64.6 


1396 


784 


348 


47.8 


23.1 


13.2 


62.1 


50.8 


37.4 


231.8 


131.1 


51.1 


114 


1 


54637.8 ± 912.0 


1 


22717.1 +692.9 


1 


8098.4 + 415.6 


5423 


3055 


1358 


47.8 


26.5 


19.8 


122.4 


100.2 


73.3 


902.5 


685.1 


408.6 


115 


1 


642.3 ± 36.6 


1 


278.3 ± 27.5 


1 


92.5 ± 15.5 


180 


103 


44 


6.7 


4.4 


3.3 


22.4 


18.4 


13.2 


28.2 


20.0 


7.4 


116 





< 481.1 




< 409.4 




< 170.9 


1040 


585 


260 


13.2 


9.8 


8.0 


53.7 


43.8 


31.8 


150.5 


128.9 


46.6 


117 


1 


4430.1 ± 106.4 


1 


1943.4 ± 84.0 


1 


672.2 ± 47.9 


659 


371 


163 


24.3 


12.0 


7.6 


42.7 


34.9 


25.6 


94.3 


75.5 


39.8 


118 


1 


916.9 + 86.2 


1 


494.2 ± 68.8 


1 


199.7 ± 35.7 


416 


236 


1 09 

1UZ 


8.6 


6.4 


5.2 


33.9 


27.7 


20.3 


78.8 


62.6 


28.9 


119 


1 


4085.2 ± 243.6 


1 


1631.6+ 156.2 


1 


521.6 + 86.8 


975 


550 


247 


26.0 


13.1 


8.6 


52.0 


42.4 


31.3 


236.5 


149.8 


80.5 


120 


1 


3928.7 ± 178.2 


1 


1689.4 ± 159.7 


1 


577.1 +69.0 


910 


514 


230 


18.3 


11.2 


8.0 


50.2 


41.0 


30.2 


170.0 


153.9 


61.6 


121 


1 


4699.6 ± 65.4 


1 


2085.9 + 51.2 


1 


749.1 + 31.1 


432 


245 


1 OQ 


18.8 


10.0 


6.1 


34.6 


28.2 


20.8 


52.3 


41.6 


22.3 


122 


1 


66006.4+2209.8 


1 


27948.0+1792.0 


1 


9742.4 ± 817.0 


113876408 


2849 


65.4 


43.0 


32.6 


177.4 


145.3 


106.2 


2201.71785.6 809.4 


123 


1 


1781.7 + 88.8 


1 


846.5 ± 59.7 


1 


322.9 + 31.8 


540 


308 


139 


10.5 


7.5 


5.9 


38.6 


31.9 


23.5 


79.3 


50.0 


20.6 


124 


1 


3499.0 ± 226.4 


1 


1721.3 + 140.8 


1 


680.8 + 78.0 


1312 


735 


330 


18.8 


12.3 


9.4 


60.2 


49.2 


36.1 


217.4 


131.4 


68.5 


125 





<44.3 




< 31.7 




<20.4 


44 


24 


1 1 


3.2 


2.2 


2.1 


10.9 


8.7 


6.0 


9.4 


5.6 


2.6 


126 





< 344.7 




< 272.5 




< 172.0 


651 


366 


1 69 

IOZ 


7.5 


5.7 


4.6 


42.6 


34.7 


25.5 


106.5 


83.8 


51.1 


127 


1 


3570.5 ± 96.0 


1 


1599.0 + 59.0 


1 


589.7 ± 28.3 


418 


233 


107 


14.0 


8.3 


5.7 


34.0 


27.9 


20.6 


88.7 


51.4 


18.5 


128 


1 


952.3 ± 50.2 


1 


471.5 + 33.9 


1 


190.0 + 21.2 


274 


153 


69 


7.5 


5.3 


4.3 


27.5 


22.6 


16.6 


41.4 


24.7 


12.5 


\29 e 2 


320.6 ± 5.4 




104.1 ± 8.0 




<64.9 


184 


104 


J D 


0.0 


0.0 


2.8 


0.0 


0.0 


14.6 


0.0 


0.0 


15.7 


130 


1 


1532.7 ± 82.6 


1 


752.6 ± 68.5 


1 


289.5 ± 38.5 


451 


254 


113 


9.5 


6.8 


5.3 


35.3 


28.9 


21.0 


74.0 


61.7 


31.8 


131 


1 


774.9 ± 60.0 


1 


341.2 + 44.0 


1 


125.6 ± 29.0 


376 


213 


97 


8.2 


6.1 


5.0 


32.1 


26.5 


19.6 


50.0 


34.6 


20.8 


132 


1 


834.7 ± 77.3 


1 


439.1 + 38.3 


1 


185.2 + 29.1 


413 


227 


1 07 


8.9 


6.4 


5.2 


33.8 


27.6 


20.5 


69.0 


25.8 


20.0 


133 


1 


1893.9 + 76.4 


1 


1249.6 ± 87.2 


1 


611.1+47.1 


639 


361 


160 


12.7 


9.4 


7.6 


42.0 


34.5 


25.2 


62.5 


79.6 


39.1 


134 


1 


1359.8 + 87.6 


1 


597.3 ± 60.8 


1 


211.7 + 32.8 


430 


242 


109 


11.8 


7.1 


5.5 


34.5 


28.2 


20.8 


79.7 


53.4 


24.7 


135 





< 449.8 




< 329.5 




< 195.2 


538 


303 


134 


21.7 


16.1 


13.1 


87.6 


71.7 


52.1 


119.8 


81.6 


36.7 


136 


1 


1946.6 ± 53.3 




771.7 + 37.5 




250.5 ± 18.8 


233 


132 


59 


16.0 


7.2 


4.4 


25.7 


20.9 


15.5 


43.8 


30.3 


9.7 


137 





< 940.4 




< 484.0 




< 313.7 


1307 


735 


326 


14.7 


11.1 


9.0 


59.9 


49.7 


36.3 


307.3 


153.1 


97.6 


138 


2 


209.5 ± 5.6 




125.3 ± 8.2 




108.9 + 8.8 


105 


58 


25 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


139 


1 


1069.8 ± 70.3 




535.9 ± 35.0 




212.3 + 25.7 


302 


167 


79 


7.9 


5.7 


4.8 


29.1 


23.5 


17.7 


63.6 


25.4 


18.1 


140 


1 


3034.0 ± 228.3 




1471.4+ 189.2 




554.2 ± 85.5 


1169 


657 


290 


14.3 


10.6 


8.5 


56.9 


46.6 


33.9 


220.7 


183.0 


78.0 


141 


1 


4868.0 ± 162.7 




2230.9+ 130.5 




793.5 ± 86.6 


947 


532 


233 


14.1 


9.9 


7.7 


51.2 


41.8 


30.4 


153.8 


123.3 


80.8 


142^ 3 


4822.0 ± 105.5 




1960.0 ± 60.8 




659.1 + 36.7 


517 


284 


130 


17.0 


9.5 


6.9 


37.8 


30.6 


22.7 


97.1 


51.7 


28.0 


143 


1 


4675.3 ± 129.9 




2323.6 ± 80.8 




952.0 ± 37.2 


605 


339 


150 


17.3 


10.7 


7.1 


40.9 


33.2 


24.4 


122.1 


72.9 


27.3 


144 


1 


8570.1 + 314.2 




3540.8 + 113.8 




1287.2 ± 79.2 


982 


542 


243 


31.2 


15.1 


9.1 


51.8 


42.7 


31.0 


308.3 


104.4 


72.3 


145^ 3 


1820.4+ 102.3 


3 


937.2 ± 83.2 


3 


413.2 + 42.1 


610 


343 


151 


10.6 


7.7 


6.1 


41.1 


33.6 


24.4 


93.1 


75.7 


33.7 
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Ciesla et al.: The SPIRE photometry of the Herschel Reference Survey 
Table A. 2: continued. 



HRS/ 250 W J^S^ N 250 N 350 N 5 oo err™ err™ err™ err™ err™ err™ err™ err™ err™ 







(mJy) 




(mJy) 




(mJy) 








(mJy) (mJy) (mJy) (mJy) (mJy) (mJy) (mJy) (mJy) 


(mJy) 


146 


1 


1749.9 ± 72.4 


1 


868.3 + 49.8 


1 


345.5 ± 24.0 


304 


171 


76 


9.6 


6.3 


4.7 


29.0 


23.9 


17.3 


65.6 


43.3 


15.9 


147 


1 


2556.2 ± 76.7 


1 


1309.7 + 61.3 


1 


540.1 +28.7 


433 


243 


107 


11.7 


8.0 


6.4 


34.6 


28.3 


20.6 


67.4 


53.8 


18.9 


148 


1 


3775.5 ± 145.2 


1 


2034.4+ 110.5 


1 


899.6 + 42.1 


716 


401 


178 


14.1 


10.1 


8.1 


44.5 


36.3 


26.5 


137.4 


103.8 


31.6 


149 


1 


14005.7 ± 122.9 


1 


5933.2 ± 68.3 


1 


2014.7 ± 52.7 


706 


398 


180 


41.4 


19.6 


9.7 


44.2 


36.2 


26.5 


107.0 


54.5 


44.5 


15(/ 1 


744.4 ± 262.2 


1 


455.7 ± 154.5 


1 


176.2 + 76.8 


1293 


725 


324 


14.1 


10.8 


8.9 


80.2 


65.7 


47.9 


249.2 


139.5 


59.4 


151 


1 


2503.0 ± 167.4 


1 


1133.8 + 114.3 


1 


434.1 +56.4 


784 


445 


196 


12.4 


8.8 


7.3 


46.6 


38.3 


27.9 


160.3 


107.4 


48.5 


152 


1 


2790.7 ± 73.6 


1 


1084.2 + 71.7 


1 


338.6 ± 30.7 


452 


258 


113 


11.4 


8.6 


6.5 


35.3 


29.1 


21.1 


63.6 


65.0 


21.2 


153 


1 


2536.9 ± 108.4 


1 


1162.6+ 102.9 


1 


427.1 +42.4 


683 


385 


174 


11.9 


8.4 


6.6 


43.5 


35.6 


26.2 


98.5 


96.2 


32.7 


154 


1 


2208.1 ± 180.4 


1 


1220.1 ± 131.4 


1 


539.7 ± 77.5 


889 


497 


219 


12.5 


9.2 


7.5 


49.6 


40.5 


29.6 


173.0 


124.7 


71.3 


155 





< 322.0 




< 216.7 




< 144.4 


651 


366 


162 


10.7 


7.8 


6.3 


42.3 


34.8 


25.5 


98.0 


62.8 


40.3 


156 


1 


8487.4 ± 168.5 


1 


3367.5 ± 120.4 


1 


1096.9 + 51.0 


755 


424 


189 


27.2 


14.1 


9.5 


45.7 


37.4 


27.3 


159.9 


113.6 


42.0 


157 


1 


4100.9 ± 79.9 


1 


1788.0 + 60.7 


1 


650.5 + 31.3 


383 


215 


97 


11.6 


8.4 


6.2 


32.5 


26.6 


19.6 


72.0 


53.9 


23.6 


158 


1 


1079.9 ± 107.3 


1 


632.9 ± 88.8 


1 


307.6 ± 47.4 


568 


319 


144 


11.3 


8.7 


7.0 


39.6 


32.4 


23.9 


99.1 


82.2 


40.3 


159 


1 


2636.6 ± 77.7 


1 


1014.8 + 79.5 


1 


331.9 + 46.4 


593 


334 


150 


16.3 


9.1 


6.3 


40.5 


33.2 


24.4 


64.2 


71.7 


38.9 


160 


1 


4145.2 ± 156.3 


1 


1859.9 + 96.1 


1 


680.6 ± 45.8 


736 


414 


183 


13.9 


9.9 


8.0 


45.1 


36.9 


26.9 


149.0 


88.2 


36.1 


161 


2 


1610.6 + 4.4 




694.1 +4.2 




220.8 ± 5.7 


224 


125 


55 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


162 


1 


1839.0 ±276.7 


1 


690.0+ 112.8 


1 


193.5 + 53.3 


559 


317 


141 


10.4 


6.4 


4.6 


39.3 


32.3 


23.6 


273.7 


107.9 


47.6 


163^ 1 


8132.3 + 684.6 


1 


3660.7 + 271.1 


1 


1263.9 ± 122.7 


1392 


782 


346 


16.9 


10.4 


7.1 


62.0 


50.8 


37.0 


681.6 


266.1 


116.8 


164 





< 228.1 




< 239.6 




< 105.2 


621 


349 


155 


10.1 


7.7 


6.1 


41.3 


33.9 


24.4 


63.0 


71.9 


24.5 


165 


1 


688.5 + 38.8 


1 


331.0 + 35.5 


1 


134.3 ± 20.7 


242 


138 


62 


7.9 


6.1 


4.7 


25.9 


21.3 


15.7 


27.8 


27.8 


12.7 


166 





< 722.6 




< 625.5 




< 253.2 


1281 


721 


320 


14.7 


11.0 


8.9 


59.5 


48.8 


35.8 


232.9 


202.4 


75.9 


167 


1 


1374.7 + 62.5 


1 


576.8 ± 49.7 


1 


184.7 + 23.9 


275 


154 


65 


9.7 


5.9 


4.1 


27.6 


22.5 


16.0 


55.2 


44.0 


17.2 


168 


1 


612.0 + 45.7 


1 


295.7 + 31.1 


1 


123.9 + 17.4 


186 


107 


47 


6.2 


4.4 


3.5 


22.9 


18.8 


13.6 


39.1 


24.4 


10.3 


169 


1 


1168.7 + 59.8 


1 


556.7 ± 54.8 


1 


210.6 ± 27.5 


284 


157 


73 


8.4 


6.4 


5.7 


28.0 


22.7 


17.0 


52.2 


49.5 


20.8 


170 


1 


8521.2+ 1158.7 


1 


3878.6 ± 686.5 


1 


1470.2 ± 196.4 


3822 


2152 


958 


30.8 


22.9 


18.4 


102.8 


84.2 


61.6 


1153.7 680.9 


185.5 


171 


1 


2240.9 + 61.8 


1 


898.5 ± 54.5 


1 


294.3 ± 26.2 


291 


162 


73 


13.5 


7.2 


4.7 


28.4 


23.1 


16.9 


53.2 


48.9 


19.5 


172 


1 


2665.8 + 148.1 


1 


1106.7 + 101.7 


1 


347.4 + 36.1 


523 


291 


130 


13.9 


9.3 


6.7 


38.0 


31.0 


22.7 


142.5 


96.4 


27.3 


173 


1 


5023.5 + 192.1 


1 


1990.5 ± 77.9 


1 


633.7 ± 50.0 


789 


443 


196 


10.0 


6.5 


5.4 


46.7 


38.2 


27.9 


186.1 


67.6 


41.2 


174 


2 


1447.5 ± 5.0 




568.4 + 5.8 




185.3 + 5.4 


266 


152 


67 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


175 





< 222.6 




< 194.9 




<93.3 


622 


350 


155 


10.3 


7.6 


6.1 


41.6 


34.0 


25.0 


60.6 


54.9 


17.4 


176 


1 


2126.8 + 68.6 


1 


887.5 ± 37.8 


1 


282.0 ± 25.0 


357 


201 


90 


15.9 


7.8 


5.2 


31.4 


25.7 


18.9 


58.9 


26.6 


15.6 


177 


1 


2428.9 ± 64.6 


1 


1027.6 ± 34.0 


1 


366.7 ± 24.5 


328 


182 


82 


10.8 


6.7 


4.9 


29.8 


24.5 


18.0 


56.3 


22.6 


15.8 


178 





< 326.7 




< 193.0 




< 144.3 


742 


417 


185 


11.4 


8.4 


6.7 


45.2 


37.2 


27.1 


98.4 


51.8 


39.2 


179 





< 85.8 




< 61.4 




<40.6 


115 


64 


28 


4.4 


3.2 


2.9 


17.9 


14.6 


11.2 


21.9 


13.9 


6.9 


180 


1 


441.9 + 48.0 


1 


156.0 + 38.1 


1 


44.0 ± 22.4 


216 


118 


55 


7.6 


5.4 


4.4 


29.2 


23.9 


17.5 


37.3 


29.3 


13.4 


181 





< 39.3 




< 29.0 




< 19.6 


44 


24 


11 


2.7 


2.0 


1.4 


10.9 


8.7 


6.0 


6.7 


3.7 


2.3 


182 


1 


3112.1 + 84.2 


1 


1478.6 ± 42.8 


1 


553.1 + 31.7 


443 


248 


110 


10.8 


8.4 


6.4 


35.0 


28.6 


20.9 


75.8 


30.7 


22.9 


183^ 


1 


763.9 ± 60.5 


1 


1006.5 ± 36.9 


1 


1269.2 + 21.7 


293 


164 


76 


7.7 


6.9 


8.7 


28.5 


23.2 


17.3 


52.8 


27.8 


9.8 


184 


1 


823.0 + 91.1 


1 


307.1 +56.8 


1 


100.5 + 28.1 


265 


158 


64 


9.6 


5.5 


4.2 


27.1 


22.3 


16.3 


86.5 


51.9 


22.6 


185 


1 


1344.6 + 98.9 


1 


607.7 + 71.8 


1 


215.7 + 43.1 


593 


332 


145 


10.5 


7.6 


6.1 


40.5 


33.1 


24.2 


89.6 


63.3 


35.1 


186 


3 


84.9 ± 19.8 




34.7 ± 14.5 




<25.0 


61 


37 


14 


2.4 


1.8 


1.4 


13.0 


11.0 


7.2 


14.8 


9.3 


4.0 


187' 


1 


8470.5 ± 403.3 


1 


4212.1 +291.0 


1 


1737.3 + 161.1 


2763 


1560 


693 


27.4 


19.5 


16.1 


87.4 


71.7 


52.4 


392.8 


281.4 


151.5 


188 


1 


3930.0+ 127.1 


1 


1885.4 + 81.2 


1 


767.2 ± 43.9 


670 


373 


166 


13.4 


9.4 


8.1 


43.0 


35.1 


25.6 


118.8 


72.6 


34.7 


189 


1 


1568.4 + 46.3 


1 


718.9 + 40.5 


1 


266.0 ± 25.0 


294 


164 


72 


9.0 


6.6 


5.4 


28.5 


23.2 


16.9 


35.4 


32.5 


17.6 


190 


1 


57336.0+1379.6 


1 


24221.3 + 645.1 


1 


8461.8 + 366.1 


4299 


2414 


1083 


38.9 


27.2 


21.8 


109.0 


89.1 


65.4 


1374.8 638.3 


359.6 


191 


1 


381.2 + 41.8 


1 


202.3 ± 35.2 


1 


77.4 + 20.1 


175 


97 


43 


6.5 


4.9 


4.0 


22.0 


17.9 


13.0 


34.9 


29.9 


14.8 


192 


1 


320.6 ± 25.2 


1 


136.8 + 23.7 


1 


44.1 ± 12.3 


95 


53 


22 


4.9 


3.2 


2.3 


16.2 


13.2 


9.3 


18.6 


19.4 


7.7 


193 


1 


2237.8 ± 125.8 


1 


1103.9 + 83.1 


1 


450.6 ± 35.0 


600 


338 


151 


11.5 


8.0 


6.0 


40.7 


33.4 


24.1 


118.4 


75.7 


24.6 


194 


1 


33388.0+1108.5 


1 


17557.5 ± 445.9 


1 


7599.0 + 224.1 


3473 


1955 


863 


39.4 


26.2 


19.8 


98.0 


80.2 


58.4 


1103.4437.8 


215.5 


195 





< 428.7 




< 251.5 




< 133.3 


718 


403 


179 


12.7 


9.7 


7.7 


44.6 


36.5 


26.6 


135.2 


74.8 


34.7 


196 


1 


5086.1 +275.8 


1 


2500.9+ 188.1 


1 


1031.3 + 98.4 


1444 


815 


357 


17.1 


12.0 


9.5 


63.2 


51.4 


37.6 


268.0 


180.5 


90.4 


197 


1 


3392.6 ± 78.9 


1 


1570.1 +67.1 


1 


601.8 + 38.1 


620 


352 


158 


16.8 


9.8 


6.7 


41.4 


34.0 


24.8 


65.0 


57.0 


28.1 


198 


1 


1774.6 ± 67.2 


1 


938.0 + 64.1 


1 


414.4 ± 36.2 


740 


417 


182 


12.9 


10.1 


7.9 


45.2 


37.1 


26.8 


48.0 


51.3 


23.0 


199 


1 


873.0+ 123.1 


1 


394.1 ± 82.3 


1 


150.4 ± 34.9 


424 


241 


110 


10.2 


7.7 


6.2 


34.2 


28.2 


20.9 


117.8 


77.0 


27.3 


200 


1 


7778.6 ± 89.2 


1 


3038.0 + 61.9 


1 


995.0 ± 27.3 


422 


237 


108 


62.3 


24.2 


9.4 


28.4 


23.5 


16.5 


57.1 


51.9 


19.6 


201 


1 


45589.8 + 429.1 


1 


19242.9 ± 200.9 


1 


6776.4+ 113.8 


1687 


947 


420 


68.6 


31.4 


16.6 


68.3 


55.9 


40.8 


418.1 


190.4 


104.9 


202 





<47.4 




< 35.9 




<27.4 


44 


24 


11 


3.2 


2.4 


2.1 


13.5 


10.6 


8.5 


7.5 


4.9 


2.5 


203 


1 


6901.7 + 117.7 


1 


3088.4 + 71.2 


1 


1175.1 +47.1 


504 


282 


124 


20.0 


12.0 


9.4 


37.4 


30.5 


22.1 


109.8 


63.2 


40.5 


204 


1 


34624.3 + 1146.6 


1 


15607.8 + 1019.1 


1 


5891.4 + 450.2 


5476 


3084 


1362 


41.0 


24.9 


18.7 


123.1 


100.8 


73.4 


1139.21013.8443.8 


205 


1 


27619.4 ± 623.9 


1 


12281.5 + 431.3 


1 


4883.1 ± 162.1 


3642 


2055 


915 


57.8 


29.6 


19.7 


100.4 


82.3 


60.2 


613.1 


422.4 


149.2 


206 


1 


1516.8 + 72.8 


1 


666.2 ± 63.3 


1 


235.3 + 31.3 


432 


247 


106 


10.8 


8.0 


6.2 


34.6 


28.5 


20.5 


63.1 


55.9 


22.9 


207 


1 


4029.4 ± 105.6 


1 


1741.1 +69.6 


1 


611.4 + 40.4 


460 


259 


116 


11.3 


8.4 


6.7 


35.7 


29.2 


21.4 


98.8 


62.6 


33.5 


208 


1 


15625.3 + 1675.7 


1 


7154.1 +739.7 


1 


2664.2 ± 276.8 


4605 


2595 


1155 


33.6 


25.2 


20.5 


112.8 


92.4 


67.6 


1671.5 733.5 


267.6 


209 


3 


583.0 + 96.1 


3 


291.2 + 84.6 


3 


128.7 ± 52.7 


687 


385 


174 


7.7 


5.8 


4.7 


43.6 


35.6 


26.2 


85.3 


76.5 


45.5 


210 


2 


91.4 + 4.2 





< 57.8 





< 37.1 


104 


63 


28 


0.0 


3.2 


2.6 


0.0 


14.3 


10.9 


0.0 


12.5 


5.3 


211 





< 255.2 





< 177.5 





<99.0 


369 


207 


92 


7.8 


5.9 


4.7 


32.2 


26.2 


18.7 


78.4 


52.7 


26.8 


212 


1 


1453.9 + 76.8 


1 


756.5 + 72.1 


1 


305.0 + 37.1 


423 


242 


107 


10.2 


7.9 


6.1 


34.2 


28.2 


20.6 


68.0 


65.9 


30.2 


213 


1 


62058.5 + 1177.0 


1 


31069.7 + 686.3 


1 


12870.2 ± 288.9 


4174 


2348 


1047 


52.2 


31.8 


23.0 


107.4 


87.9 


64.4 


1170.9 679.9 


280.7 


214 





< 108.9 





<62.0 





<47.5 


132 


74 


33 


4.6 


3.4 


2.7 


19.0 


15.6 


11.2 


30.6 


13.1 


10.8 


215' 3 


9674.8 ± 109.2 


3 


3991.5 + 48.0 


3 


1360.2 ± 25.3 


314 


177 


78 


18.8 


9.5 


6.8 


34.6 


28.2 


21.0 


101.8 


37.7 


12.4 


2W 3 


28827.2 ± 163.7 


3 


11511.9 + 68.5 


3 


3813.1 + 33.1 


433 


239 


109 


75.2 


33.7 


17.0 


37.8 


31.0 


22.5 


140.4 


50.9 


17.3 


217 


1 


22023.9 ± 894.2 


1 


9219.8 + 580.8 


1 


3105.1 +265.6 


3548 


1993 


887 


40.2 


24.9 


18.9 


99.0 


81.0 


59.2 


887.8 


574.6 


258.2 


218 





< 255.5 





< 267.4 





< 121.6 


622 


350 


155 


7.2 


5.6 


4.5 


41.6 


34.1 


24.8 


74.0 


82.2 


31.8 
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Ciesla et al.: The SPIRE photometry of the Herschel Reference Survey 
Table A. 2: continued. 



HRS/ 250 W J^S^ N 250 N 350 N 5 oo err™ err™ err™ err™ err™ err™ err™ err™ err™ 







(mJy) 




(mJy) 




(mJy) 








(mJy) (mJy) (mJy) (mJy) (mJy) (mJy) (mJy) (mJy) 


(mJy) 


219 





< 295.1 





< 246.0 





< 147.4 


714 


401 


178 


7.8 


6.1 


4.8 


44.6 


36.7 


26.6 


87.3 


73.1 


41.0 


220 


1 


21263.2±2091.8 


1 


9340.7 ± 802.9 


1 


3339.0 ± 526.2 


4712 


2643 


1177 


35.0 


25.5 


20.6 


114.2 


93.3 


68.2 


2088.4797.1 


521.4 


221 


1 


3992.5 ± 96.2 


1 


1742.9 ± 55.5 


1 


607.6 ±28.1 


533 


300 


131 


13.3 


9.6 


7.2 


38.4 


31.4 


22.8 


87.2 


44.8 


14.8 


222 


1 


508.9 ± 64.4 


1 


222.6 ± 44.0 


1 


85.7 ± 22.5 


317 


176 


79 


8.7 


6.6 


5.2 


29.6 


24.1 


17.7 


56.5 


36.3 


12.9 


223 


1 


475.8 ± 76.5 


1 


278.6 ± 42.4 


1 


122.5 ± 24.6 


268 


151 


67 


8.1 


6.0 


4.9 


27.2 


22.3 


16.3 


71.0 


35.5 


17.7 


224 


1 


2159.0 ± 199.6 


1 


992.6 ± 107.4 


1 


343.8 ±63.8 


769 


434 


193 


14.1 


10.2 


8.2 


46.1 


37.8 


27.6 


193.7 


100.0 


56.9 


225 


1 


88.6 ±21.2 





< 174.0 





<95.9 


90 


268 


119 


4.4 


8.0 


6.2 


15.8 


29.7 


21.6 


13.5 


49.2 


22.7 


226 


1 


1328.5 + 48.2 


1 


629.5 ± 35.2 


1 


240.3 ± 23.7 


270 


151 


68 


8.4 


6.3 


5.1 


27.3 


22.3 


16.4 


38.8 


26.5 


16.3 


227 


1 


4231.6 ±229.1 


1 


2463.5 ± 131.5 


1 


1165.4 ±73.8 


1340 


756 


335 


18.4 


13.6 


11.1 


60.9 


49.9 


36.4 


220.1 


120.9 


63.2 


228 





< 37.7 





< 32.3 





< 19.3 


28 


16 


7 


3.1 


2.5 


2.0 


10.9 


9.3 


6.0 


5.5 


4.8 


1.4 


229 





< 206.9 





< 92.8 





<59.2 


186 


104 


46 


6.5 


5.1 


4.0 


22.6 


18.2 


13.3 


64.8 


24.4 


14.0 


230 


1 


2294.8 ± 106.6 


1 


1048.0 ±72.1 


1 


373.4 ±31.9 


474 


262 


120 


11.0 


8.4 


6.4 


36.2 


29.4 


21.8 


99.6 


65.3 


22.4 


231 


2 


356.3 ± 8.8 


2 


134.4 ± 10.5 


2 


48.6 ± 20.7 


143 


83 


37 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


232 


1 


1524.0 ±87.1 


1 


611.4 ±48.2 


1 


205.9 ± 35.6 


325 


185 


80 


10.6 


6.9 


5.2 


30.0 


24.7 


17.8 


81.0 


40.8 


30.4 


233 


1 


5224.3 ± 208.3 


1 


2203.1 ± 107.2 


1 


751.4 ±68.4 


809 


450 


199 


21.1 


12.6 


9.0 


47.3 


38.5 


28.1 


201.7 


99.3 


61.7 


234 





< 403.9 





< 269.4 





< 137.1 


929 


522 


232 


8.7 


6.7 


5.4 


50.6 


41.4 


30.4 


124.4 


79.4 


33.7 


235 





< 102.9 





< 104.7 





<56.9 


234 


131 


58 


4.5 


3.5 


2.8 


25.4 


20.9 


15.5 


22.6 


27.8 


10.5 


236 





< 317.3 





< 212.5 





<99.2 


415 


233 


103 


6.1 


4.5 


3.7 


33.9 


27.8 


20.1 


100.0 


65.0 


26.0 


237 


1 


3453.6 ± 164.2 


1 


1473.2 ± 116.5 


1 


509.6 ± 50.5 


571 


323 


142 


12.6 


9.2 


7.2 


39.7 


32.6 


23.7 


158.9 


111.5 


44.0 


238 


1 


351.5 ±58.3 


1 


187.9 ±36.9 


1 


87.7 ± 20.7 


260 


151 


66 


7.7 


6.2 


4.9 


26.8 


22.3 


16.2 


51.2 


28.7 


12.0 


239 


1 


6684.3 ± 127.1 


1 


2739.4 ± 86.4 


1 


938.7 ±33.1 


533 


297 


136 


23.3 


12.0 


8.1 


38.4 


31.3 


23.2 


118.9 


79.7 


22.2 


240 





< 182.5 




< 153.8 




< 106.6 


203 


114 


50 


9.9 


7.6 


6.1 


56.1 


46.0 


33.6 


21.3 


21.4 


9.8 


241 


1 


97.0 ± 30.8 


1 


40.8 ± 22.8 




<26.0 


111 


66 


27 


3.2 


2.6 


1.2 


17.5 


14.7 


6.0 


25.1 


17.1 


6.2 


242 


1 


4008.9 ± 223.0 


1 


1916.3 ± 163.4 


1 


764.8 ± 75.2 


994 


558 


250 


16.0 


11.4 


9.3 


52.4 


42.9 


31.5 


216.2 


157.3 


67.6 


243 


1 


3278.1 ±239.1 


1 


1635.0 ± 182.9 


1 


618.5 ±85.2 


1438 


811 


357 


10.9 


8.4 


6.7 


63.1 


51.7 


37.6 


230.4 


175.2 


76.1 


244 


1 


11627.9 ± 191.5 


1 


4833.0 ± 86.5 


1 


1612.2 ±51.6 


861 


488 


215 


11.9 


7.9 


6.1 


48.8 


40.1 


29.2 


184.8 


76.3 


42.2 


245 





< 137.2 




<74.7 




<48.8 


183 


103 


45 


4.3 


3.1 


3.1 


22.7 


18.7 


13.2 


39.5 


16.2 


9.0 


246 


1 


12459.9 ±405.2 


1 


5559.6 ±214.2 


1 


2128.2 ± 115.2 


1653 


932 


411 


22.6 


15.3 


12.5 


67.6 


55.4 


40.3 


398.9 


206.3 


107.1 


247 


1 


27785.6 ±418.1 


1 


12088.0 ± 272.4 


1 


4533.9 ± 134.9 


1996 


1124 


499 


27.8 


18.7 


14.3 


74.3 


60.8 


44.4 


410.5 


264.9 


126.6 


248 





< 39.4 




<27.5 




< 19.5 


44 


24 


11 


1.8 


1.5 


1.3 


10.9 


8.9 


6.3 


7.1 


1.6 


1.1 


249 


1 


153.5 ±25.8 


1 


83.6 ± 20.5 


1 


27.5 ± 11.5 


102 


60 


24 


4.7 


4.1 


3.0 


16.8 


14.1 


9.7 


19.0 


14.4 


5.4 


250 





< 1571.7 




< 934.2 




< 267.5 


3117 


1753 


779 


16.4 


12.7 


10.1 


92.9 


76.0 


55.6 


515.3 


301.7 


69.0 


251 


1 


50616.9 ± 226.4 


1 


20088.2 ± 204.0 


1 


6816.0 ±70.7 


1394 


784 


350 


72.9 


32.4 


18.6 


62.1 


50.8 


37.2 


205.1 


194.9 


57.2 


252 


1 


1220.7 ±77.0 


1 


648.0 ± 87.0 


1 


295.6 ± 32.7 


450 


258 


115 


10.1 


7.7 


6.4 


35.3 


29.1 


21.3 


67.7 


81.6 


24.0 


253 


1 


476.6 ± 40.9 




150.4 ± 6.0 




61.9 ±9.0 


199 


111 


48 


4.5 


0.0 


0.0 


23.5 


0.0 


0.0 


33.2 


0.0 


0.0 


254 


1 


11189.7 ±781.8 


1 


4931.9 ±536.2 


1 


1734.5 ± 245.2 


4003 


2254 


1000 


32.2 


23.5 


18.8 


105.2 


86.2 


62.9 


774.0 


528.7 


236.3 


255 


1 


2203.5 ± 393.5 


1 


1304.8 ± 187.7 


1 


621.8 ±79.2 


1948 


1096 


486 


20.9 


15.4 


12.5 


70.6 


57.8 


42.1 


386.6 


177.9 


65.8 


256 


1 


7379.6 ± 79.9 


1 


2793.1 ±57.7 


1 


913.1 ±27.8 


539 


307 


134 


12.5 


7.1 


4.6 


38.6 


31.8 


22.9 


68.8 


47.6 


14.9 


257 


1 


4785.2 ± 434.5 


1 


2465.2 ± 304.6 


1 


949.1 ± 129.0 


2481 


1394 


622 


24.2 


18.6 


14.9 


82.8 


67.8 


49.6 


425.9 


296.4 


118.1 


258 


2 


271.7 ±5.0 




95.7 ± 6.0 




31.2 ± 10.0 


456 


255 


113 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


259 


1 


4066.4 ± 262.3 


1 


2118.2 ± 141.8 


1 


945.3 ± 87.7 


1652 


930 


412 


20.8 


15.3 


12.1 


67.6 


55.3 


40.4 


252.6 


129.6 


76.9 


260 


1 


7119.3 ± 156.8 


1 


2985.4 ± 98.3 


1 


1035.0 ±42.6 


552 


307 


136 


22.5 


9.1 


5.2 


39.1 


31.8 


23.2 


150.1 


92.5 


35.3 


261 


1 


1989.5 ± 116.6 


1 


1039.7 ± 124.3 


1 


415.0 ±59.3 


683 


387 


174 


13.8 


9.7 


7.9 


43.4 


35.7 


26.2 


107.4 


118.7 


52.6 


262 


1 


6725.1 ± 188.9 


1 


3055.0 ± 175.9 


1 


1160.3 ± 101.7 


1061 


600 


261 


16.4 


12.3 


9.9 


54.2 


44.5 


32.1 


180.2 


169.8 


96.0 


263 


1 


32493.1 ±2546.8 


1 


16657.1 ±2242.4 


1 


7142.4 ± 1118.3 


155668751 


3884 


60.8 


46.0 


36.9 


207.5 


169.8 


123.9 


2537.62235.5 1110.8 


264 


1 


720.3 ± 49.0 


1 


410.0 ± 30.7 


1 


183.9 ± 19.7 


277 


157 


71 


8.2 


6.1 


4.9 


27.7 


22.7 


16.8 


39.5 


19.7 


9.0 


265 


1 


1018.4 ±43.8 


1 


438.1 ±32.2 


1 


143.9 ± 18.0 


223 


121 


55 


8.0 


5.9 


4.4 


24.8 


20.0 


14.8 


35.1 


24.6 


9.3 


266 


1 


7614.5 ± 737.4 


1 


4064.4 ± 425.7 


1 


1852.1 ± 170.0 


3294 


1845 


825 


28.8 


21.2 


17.3 


95.4 


77.9 


57.1 


730.6 


417.9 


159.1 


267 


1 


3433.7 ± 178.5 


1 


1717.0 ± 101.8 


1 


701.1 ±53.4 


1099 


616 


273 


18.1 


13.2 


10.2 


55.1 


45.1 


32.9 


168.8 


90.3 


40.8 


268 


1 


6293.5 ± 89.6 


1 


2690.4 ±61.5 


1 


985.3 ± 25.4 


418 


238 


107 


20.9 


11.2 


7.3 


34.0 


28.0 


20.6 


80.2 


53.6 


12.9 


269 J 





< 1035.2 




< 830.0 




< 291.8 


1271 


715 


317 


10.6 


7.9 


6.4 


59.3 


48.5 


35.4 


339.8 


272.3 


90.4 


270 


1 


6235.2 ± 576.9 


1 


2691.3 ±256.7 


1 


964.5 ± 107.8 


2135 


1196 


533 


25.8 


18.1 


14.6 


76.8 


62.8 


45.9 


571.2 


248.2 


96.5 


271 


1 


2735.8 ± 140.6 


1 


1444.8 ± 102.2 


1 


610.1 ±46.8 


658 


366 


161 


14.0 


9.7 


8.2 


42.6 


34.7 


25.2 


133.2 


95.7 


38.5 


272 





< 1681.8 




< 1453.7 




< 663.2 


3804 


2140 


951 


18.4 


13.9 


11.3 


102.6 


83.9 


61.5 


550.8 


477.1 


212.0 


273 


1 


4701.2 ± 189.2 


1 


2283.6 ± 158.1 


1 


888.6 ±91.7 


984 


554 


243 


16.8 


11.9 


9.4 


52.2 


42.7 


31.0 


181.1 


151.8 


85.7 


274 


1 


2237.0 ± 103.8 


1 


1120.7 ±68.7 


1 


438.9 ± 33.5 


456 


255 


114 


11.0 


7.8 


6.9 


35.5 


29.0 


21.2 


96.9 


61.8 


25.0 


275 


1 


5155.7 ± 152.4 


1 


2383.8 ± 99.2 


1 


903.3 ± 53.6 


661 


368 


167 


12.7 


9.6 


7.7 


42.8 


34.8 


25.7 


145.8 


92.3 


46.4 


276 


1 


2681.0 ± 110.1 


1 


1228.5 ± 90.4 


1 


452.5 ± 44.9 


588 


330 


150 


12.2 


9.3 


7.2 


40.3 


33.0 


24.4 


101.7 


83.7 


37.1 


277 


1 


240.8 ±44.1 


1 


100.1 ±29.6 


1 


39.0 ± 16.7 


150 


85 


38 


6.1 


4.6 


3.7 


20.4 


16.7 


12.3 


38.6 


24.0 


10.7 


278^ 


3 


998.3 ± 106.5 




452.6 ±45.7 




159.3 ± 30.8 


393 


218 


97 


10.3 


7.4 


5.9 


33.0 


26.8 


19.6 


100.7 


36.3 


23.0 


279 


1 


2762.0 ± 189.7 


1 


1601.7 ± 127.9 


1 


730.4 ± 69.7 


908 


510 


230 


15.0 


10.9 


9.1 


50.1 


41.0 


30.2 


182.4 


120.6 


62.2 


280 


1 


1988.2 ±47.7 


1 


863.9 ± 30.6 


1 


306.2 ± 20.0 


250 


137 


61 


10.7 


6.7 


4.8 


26.3 


21.2 


15.5 


38.4 


20.9 


11.7 


281 


1 


407.6 ± 26.8 


1 


182.5 ± 16.9 


1 


59.3 ± 12.4 


101 


58 


26 


5.0 


3.9 


3.1 


16.8 


13.8 


10.1 


20.3 


8.9 


6.5 


282 





< 38.1 




< 31.0 




<20.4 


38 


21 


9 


3.0 


2.5 


1.8 


10.9 


8.9 


6.3 


5.8 


4.7 


1.9 


283 


1 


9262.6 ± 135.4 




4010.6 ±81.2 




1499.4 ± 47.2 


678 


381 


174 


18.0 


11.1 


8.5 


43.3 


35.4 


26.2 


127.0 


72.2 


38.3 


284 


1 


7546.1 ±68.3 




2898.7 ± 45.5 




956.0 ± 25.3 


343 


193 


84 


23.7 


11.9 


7.1 


30.8 


25.2 


18.2 


56.2 


36.0 


16.1 


285 


1 


13012.2 ±260.2 




5510.5 ± 167.6 




1872.9 ±76.7 


1310 


736 


330 


65.2 


27.5 


13.9 


60.2 


49.2 


36.1 


244.6 


157.9 


66.2 


286 


1 


1281.3 ±278.7 




819.1 ±201.2 




386.7 ± 120.8 


1417 


798 


351 


13.8 


10.4 


8.4 


76.3 


62.8 


45.3 


267.7 


190.9 


111.7 


287 


1 


4592.5 ± 129.8 




2072.7 ± 67.2 




781.7 ±47.1 


1046 


588 


261 


16.3 


12.1 


9.6 


53.8 


44.0 


32.1 


117.0 


49.3 


33.1 


288 


1 


5837.5 ± 252.9 




2699.8 ± 148.8 




998.4 ± 63.3 


1087 


611 


275 


16.9 


11.9 


9.9 


54.8 


44.9 


33.0 


246.3 


141.4 


53.1 


289 


1 


8041.8 ± 151.6 




3532.7 ± 113.2 




1296.2 ± 60.7 


864 


483 


214 


16.0 


10.9 


8.8 


48.9 


39.9 


29.1 


142.6 


105.4 


52.5 


290 


1 


1650.4 ± 54.3 




652.2 ±45.7 




220.4 ± 26.3 


313 


173 


79 


10.5 


7.0 


5.6 


28.5 


23.1 


17.2 


44.9 


38.8 


19.1 


291 





< 201.3 





< 180.6 





< 82.5 


323 


182 


80 


8.9 


6.8 


5.4 


30.0 


26.9 


18.1 


59.4 


53.5 


19.9 



24 
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HRS/250 ^250 1 


/35O iS" 350 ^ 


^500 ^500^ 


N250 


N350 


N500 


250 
* rr inst 


err imt 


,? rr 500 
cr inst 


250 
err coni 


err tZ 


err cZ 


250 
err sky 


err tS 


err™ 

sky 






(mJy) 


OnTv) 
v 111J y ) 


(rnTv") 
v iiij y ) 








(mJy) (mJy) (mJy) (mJy) (mJy) (mJy) (mJy) (mJy) 


On TV) 
v 111J y ) 


292 


1 


5546.6 ± 83.6 


1 99^S 1 + 79 1 


1 71 Q Q + 4S 8 
1 / Ly.y it HO.o 


546 


311 


138 


23.5 


12.2 


7.6 


38.9 


32.0 


23 A 


70.1 


63.5 


38 6 


293 


1 


4384.8 ± 108.6 


1 9091 Q + 65 ^ 

1 LXJZ^V.y It UJ.J 


1 786 9 + 1 

1 / OU.Z it Jy . 1 


621 


353 


153 


12.7 


9.6 


7.3 


41.5 


34.1 


24.7 


99.5 


54.8 


29.4 


294 


1 


2098.3 ± 56.3 


1 1 04 Q ^ + 4Q 


1 qqq 8 + 97 8 
1 J"0.0 It z,/.o 


380 


216 


96 


11.4 


8.2 


6.0 


32.4 


26.7 


19.5 


44.5 


40.2 


18 9 


295 


1 


38865.7± 1154.7 


1 1 6601 7 -i- 67^ o 


1 SQ99 ^ -i- 988 8 

1 J7ZZ.J It ZOO.O 


4264 


9406 


1 07 S 

1U/J 


49.1 


30.5 


21.3 


108.6 


89.0 


65.2 


1148.6666.4 


980 6 


296 


1 


419.0 ±41.2 


1 211.2 + 34.9 


1 1 00 + 1 Q 4 

1 It Ly 


282 


154 


69 


5.0 


3.9 


3.1 


27.9 


22.5 


16.5 


29.8 


26.4 


9.7 


297 


1 


7826.9 ± 169.3 


1 ^747 1 + 1 OQ 7 

1 J/T , /,l I 1U7. / 


1 1 S 1 4 6 + 74 6 

1 1J14.U It /H-.U 


1133 


637 


282 


19.6 


13.1 


10.3 


56.0 


45.8 


33.4 


158.6 


98.8 


65 9 


298 


1 


2629.9 ±71.4 


1 1 04Q 1 + 9 

1 !Ut7.1 It JJ.A 


1 Q<9 6 -i- 90 Q 

1 JJZ.O it ZU.7 


^04 


1 68 


77 

/ / 


12.2 


7.3 


5.6 


29.0 


23.5 


17.5 


64.1 


22.3 


1 


299 


1 


5049.0 ± 260.2 


1 961 1 8 + 95^ 4 

1 aUII.O It Z<JJ.t 


i 1 1 qq 4 + 140 4 

1 1 1 It ItU.i 


1540 


862 


381 


19.5 


14.3 


11.6 


65.3 


53.3 


38.8 


251.1 


247.3 


134.4 


300 


1 


567.6 ± 63.5 


1 OQO 7 + 4^ o 


1 1 0S 9 + 9^ Q 

1 1UJ.Z it Z^J.y 


282 


161 


73 


8.1 


6.5 


5.2 


27.9 


23.0 


17.0 


56.5 


35.8 


15 9 


301 


1 


5174.5 ±457.8 


1 9867 7 -i- 97^ 9 
i zoo / . / ± z/j.z 


1 ni7Q + 1 1 Q 6 


1 Q^n 


1 OQ9 

IU7Z 


484 


21.7 


16.1 


13.1 


73.1 


60.0 


43.8 


451.4 


268.1 


110s 

1 lu.J 


302 


1 


1462.0 ± 113.5 


1 q^q 4 _i_ <Q 4 
1 OJJ.t 3: JJ.t 


1 389.9 + 33.9 


531 


300 


136 


11.9 


8.5 


6.9 


38.3 


31.4 


23.2 


106.2 


42.3 


23.7 


303 


1 


1499.9 ± 57.6 


1 ^79 Q + 41 4 


1 1 7^ 7 + 91 9 

1 1 / J. / i Zl.Z 


317 


178 


78 


11.1 


7.5 


5.4 


29.6 


24.2 


17.6 


48.2 


32.7 


10 5 


304 


1 


3676.8 ± 94.7 


1 17^44 + 669 

1 1 / J L t. L t It OO.Z 


1 Djj.7 it t-U.U 


J 


j j j 


146 


14.3 


9.7 


7.4 


40.6 


33.1 


24.0 


84.4 


56.5 


^1 1 


305 


1 


332.6 ±58.1 


1 1 6^ 8 + 4S 8 

1 lUJ.O It HO.O 


1 SQ + 1 Q S 

1 J7.U X l7.J 


212 


116 


54 


7.3 


5.3 


4.5 


24.2 


19.5 


14.6 


52.3 


41.1 


12 1 


306 


1 


3199.0 ±288.8 


1 1 977 S + 1 Q4 1 

1 1Z,/ /.J It Ly-t.L 


1 ^64 8 + 8 

1 JUH-.O It 7J.O 


1645 


931 


415 


21.5 


14.9 


12.1 


67.4 


55.4 


40.5 


280.0 


185.5 


86 


307 


1 


17755.3 ± 803.5 


1 8647 4 + 6^Q 7 


i ^501 Q + ^08 

1 JJxJV.y It JUO.U 


4550 


2557 


1134 


33.8 


25.1 


20.3 


112.2 


91.8 


67.0 


794.9 


632.6 


299.9 


308 


2 


92.4 ± 6.0 


2 31.6 + 6 


< 30.3 


65 


38 


15 


0.0 


0.0 


2.8 


0.0 


0.0 


9.1 


0.0 


0.0 


3.4 


309 


1 


786.0 ± 32.6 


1 41 8 S + 98 9 

1 tlO.J It ZO.Z 


1 1 77 7 _i_ 1 A 1 
1 1 / / . / x lO.l 


1 77 


Q7 


4S 


6.4 


5.2 


4.2 


22.1 


17.9 


13.3 


23.2 


21.1 


8 


310 


1 


3073.6 ± 146.6 
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Notes. Errors in this table do not contain the 7% calibration errors. Flux densities in this table do not contain colour corrections. 

a) Presence of a companion galaxy; flux densities are overestimated. 

b) Presence of a background source that cannot be separated at 250, 350 and 500 /mi; flux densities are overestimated. 

c) Presence of a background source that cannot be separated at 350 and 500 //m; flux densities are overestimated. 
^ Presence of a strong cirrus. 

■ e > The source is considered point like; however in the PLW band (500 //m), even if there is a detection, the emission of the galaxy is dominated by a background 
source; the 500 //m flux density is thus an upper limit. 

^ Particular aperture adapted to take into account M86's structures ( Gomez et al. 2010a Cortese et al. 2010 ). 
■&) ■ ' ~ ■ ■ ■ • • • ~— . ~ 
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Aperture is off-centered to match the particular shape of NGC 4438 ( Cortese et al. 2010 1. 



Flux densities in SPIRE bands dominated by synchrotron emission ( Baes et al. 2010 
z) Presence of the companion NGC 4496B; flux densities are overestimated. 
j) NGC 4567 and NGC 4568, the two galaxies are overlapping; flux densities are overstimated. 
^ Presence of a background source that cannot be separated at 500 //m; flux are overestimated. 
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Fig. A.l: Images of 4 HRS galaxies. From left to right: SDSS r' band image, 250, 350, and 500 yum Herschel images. The aperture 
used for the photometry is indicated by the solid line and the annulus, where the background is estimated, is indicated in dashed 
lines. The images of all the HRS galaxies are available on Hedam: http://hedam/HRS/index.php. 
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